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RALPH  BAER 


c called  as  a witness,  having  been  previously  sworn,  was 
lurthar  sxaranad  and  continued  his  testimony-  as  follows: 


(Interrogatories  by  Hr.  Welsh.) 


V'-e  juot  rece-ved  a copy  of  the  transcript  cf  the 


previous  portion  cf  this  deposition  which  was 


taken  in  November  and  l have  just  had  a.  chance  to 


glance  at  it  so  it  is  possible  that  we  may  touch 


upon  some  ground  that  we  have  covered  before.  I 


will  try  to  avoid  that,  but  I hope  you  will  bear 


with  me.  You  were  sworn  in  previously  by  this 


particular  reporter  and  for  the  purposes  of  this 


deposition  and  you  still  remain  under  oath.  Now, 
when  we  adjourned,  I believe  we  had  just  commenced 
discussing  Exhibit  No.  16-4A,  which  I will  now 
place  in  -front  of  you.  could  you  tell  us,  please, 
xf  you  recognize  it  and  what  is  that  document? 

A block  diagram  of  a basic  TV  game.  . 

What. do  you  mean  by  basic  TV  game? 

•It-  has  tllAT  Clsiftenfcj  -Frv*-*  ~ , . 

r generating  symbology  and 


mcvmg  them  around  on  raster  scan  display. 

Does  it  include  anything  else? 

It  includes  a pictorial  showing  horizontal  and 

vertical  positioning  controls  and  how  thev  apDly 

to  the  circuit  electrically.  How  they  are  applied 

to  the  circuit  electrically  and  physically. 

Perhaps  my  question  was  indefinite*  I believe  you 

were  discussing  previously  what  constituted  the 

basic  TV  game  and  you  indicated  elements  for 

generating  symbology  ana  moving  them  around  a 

rcister  scan  display;  does  the  basic  TV  game,  as 

you  use  the  term,  include  anything  else.? 

Yes,  the  necessary  presence  of  vertical  and 

horizontal  sync  generation.  And  in  this  case  an 

RF  oscillator  tunable  to  Channel  2 to  5 so  as  to 

permit, inserting  the  signa!  to  a TV  set  antenna 
terminals  4 

Does  the  basic  TV  samp  =Q  ^ „ 

game- as  depicted  here  include 

anything  else?  .,0w 


r 1 .r  trv 


Do  you  know  who  prepared  tivie  a 

pared  thus  document.  Exhibit  l6-4A1 


I did. 


When  did  you  prepare  it?  >.  . 


6 September,  ?66. 

That  is  the  date  that  it  bears,  is  it  not? 

Yes. 

Is  that  you?  signature  above  the  date  in  the  lower 
right. -hand  corner  of  the  document? 

Yes,  it  is. 

Did  you  place  your  signature  there  on  that  date? 

I did. 

Do  any  other  signatures  appear*  on  the  document? 

Yes,  Robert  Solomon's  in  the  lower  left-hand  corner. 

Did  you  see.  him  place  his  signature  on  that  document? 
I don’t  r ememb  ar , 

Is  there  a date  next  to  his  signature? 

Yes,  6 September,  r66. 

What  occasioned  vour  n^ansr^-:  ^ ~ . , . 

7 P— Potion  of  this  document. 

Exhibit  16-4A? 

It  is  a schematic  representation  that  accompanies 

the  written  material  to  which  it  is  appended  that 

we  have  gone  through  before. 

You  were  referring  to  FvKt  k-;  +.  r,  ~ 

° Exhibits  9-2  through  9-10? 

That  is  right. 

i»  > v- 

IfK*  WELSH : May  I have  that 

answer  next  to  the  _ 

one  read  as  to  what 


6 


occasioned  the  preparation  of  this  document? 


(Whereupon,  the  requested 


answer  was  read  back 


by  the  reporter.) 


Does  Exhibit  16-4A  .have  any  relation  to  a 
particular  portion  of  Exhibit  - of  the  pages  cf 
Exhibits  9-2  through  9-10;  and  I will  hand  ycu  that 
exhibit | if  you  wish  to  refer  to  it? 

Yes,  at  specifically  relates  to  2A,  2B,  2E,  2H. 

Exhibits  9-2  through  9-10  do  not  contain  any 
reference  to  accompany mg  drawings,  do  the\?? 

Wo,  they  do  not. 

Referring  to  Exhibit  16-HA t could  you  tell  us  „hat 
ara  the  various  elements  depicted  there  and  how 
they  operate  in  the  basic  TV  game? 

Certainly*  Its  basic  purpose  is  to  create  two 
rectangular  symbols  on  the  screen*  The  block 
diagram  shows  two  independent  delay  multivibrators, 
one  for  creating  and  defining  the  width  and  one 

f0r  d6finj£S  the  height  ^r  each  symbol  and 
a nother ti bra  tor  for  the  other  symbol.  In  addition,  ^ 
It  shows  a four-input-And-gats  which  sums  the 


outputs  of  these  four  delay  multivibrators  and 
produces  a video  signal.  In  addition  to  that,  the 
block  diagram  shews*  the  vertical  and  horizontal 
sync  generator,  the  outputs  of  which  are  summed 
wi  uh  the  video  signal  to  derive  a composite  video 
C,nc^y^s;i-Snal  shown  ;schemat ically  in  the  upper  right- 
h-^nu  corner  cf^  16-4A  which  are  then  in  turn  applied 
to  an  RF  oscillator* 

i v 

Do  the  delay.  Multivibrators  have  any  identifying 
labels? 

Yes,  they. do.  They  are  labeled  delay  MV  or 
DI.iV  ana  specifically  labeled  as  to  whether  they 
provide  a vertical  or  horizontal  wave  form. 

That  is  in  the  lower  left  quadrant  of  the  drawing? 
Yes*  - ; 

Dc  I understand  correctly  that  there  are  two 
dots  generated? 

Dots  or  symbols  or  rectaneileq  * 

i.ttugies,  that  is  correct. 

And  which  oi  the  boxes  — — _ 

Rectangles  in  the  lower,  left  quadrant  of 
Exhibit  16 -4 A. are  used  or  were  intended  for  use 
for  one  of  the  dots,  the  first  one.  If  ycu 

A * there  are  two  numerals,  proceeded  by 


1 


a number  saying  No*  1 and  No,  2 above  the  two  top- 
most blocks  representing  the  vertical  and  horizontal 
delay  multivibrators*  Those  constitute  spot  No.  1. 
One  of  - the  spots*  The  two  delay  multivibrators 
below-  that  pair  constitute  the  vertical  and 
horizontal  delay  multivibrators  required  to  make 
spot  symbol  No.  2*  'i  • our 

So  spot  symbol  No.  1 is  generated  using  delay' 
multivibrators  in  the  Mo.  1 above  vert?  * 

Right.  • '*■  . - , , . * y w , , 

Plus  DHV- "With  Char)  in  the  rectangle  and  No,  A2 
appearing  above  .that,  is  that  correct?  d . y * 
That  is  correct  • - + ~ - .. 


‘ — 


And  Spot  No.  2 was  intended  to  be  generated  using 
the  ether  two  rectangles  in  the  lower,  left 
portion  of  Exhibit  1S-4A?  } 


That  is  right.  ‘ 


carrier  and 


Does  the  Ar-d-gate  whieh  you  referred  to  as  receiving  ^ 
the  outputs  of  the  DMV-S  have  any  identifying- 


label? 


No,  it  doesn't,  it  is  simply  a standard  And-gate 
symbol*? 

"h.r.app*".  to  ba  - “ that  th.  „bt,iia_„hap«d 


portion  in  the  center  of  the  exhibit? 

Yes,  that  is  correct* 

Now | there  appears  to  be  a legend  with  an  arrow- 
pointing  toward  that  with  the  legend  stating 
chroma  gates  tc  chroma  gen**  could  you  describe 
that?  • - r * - ’ 

Yes,  I think  you. may  have  problems  with  your 
Xerox  copy.  Could  I see  that,  please?  No,  it 
shows  all  rignt  on  there.  lx  you  notice,  there 
are  two  input  And-gates  shown,  da shad* in  below 
that  four- input- And-gate  and  one  each  cf  the 
inputs  to  those  ^nd-gates  again  shown  in  dasafline- 

‘t  / 

labeled; £*ra  chrcraa  generators'and  those  two  ^r,d - 

ara  labcledVferw-  chroais  gates.  That  was 
simply  to  indicate  that  if  we  wanted  to  color 
information  on  the  screen,  this  would  he  a 
convenient  point  tc  sum  in  the  subcarrier  and  that 
information  required  to  create,  say,  a colored 
background,  which  indeed  we  did  shortly^*. 

Now,  at  the  tine  you  prepared  Exhibit  16-4A,  had 

ycu  constructed  a dev’eA  ^ • 

ev-ce  as  depicted  on  that 

exhibit? 


No,  sir. 


v 


Had  you  constructed  any  circuitry  for  any  of  the 
delay  multivibrators? 

I would  have  to  refresh  my  memory  by  reference  to 
seme  of  the  other  schematics  and  ether  data  on  the 
table  here  to  check  on  whether  the  dates  of  some 
of  the  schematics  predate  or  antedate  the  16-4A, 

I don’t  remember#  - - 

I would  like  to  have  you  do  that#  Do  ycu  see 
seme  ufiing  ^_n  particular  hers*  t ho. t ycu  are  r 2 f ?rr ir 7 


You  are  referring  to,  I believe,  Exhibit  9 


9-10# 


I believe  the  last  pctge  of  Exhibit  9-2  ends  in 
5-10,  could  the  reporter  please  mark  this  as  a 

separate  sheet  that  the  witness  just  referred  to 
as  9-1 QA? 


(Whereupon,  Exhibit  9-1 oa 

v.  : r - - 

- ' ' x v V t-u  1 ‘ • — 

was  marked  for 

J»  * • V t . .*  » - . O U . 4_  “ , T-  ..  A 

identification. ) 

- ^ cv»  . ^ . w 

^ » r'  . - 1 - . - ” ’ : 

fculd  ycu  »ft«-  H,',,;  ruficrcc  to  the  other 
— taoiMit.j  3p.oi^oolly.  Exhibit  9-10A, 


Could  you  describe  ho w it  was  used  to  do  that? 

We  referred  to-  9-2*.  some  subheadings  in  9-2  of 

paragraph  2 before , which  indicate  that  such  things 

as  beard  games,  like  a chess  board,  could  be  played 

with  the  unit  and  clearly  with  two  checkers  you  can 
J ijf- * td 

play  a a form  of  checkers. 

These  are  the  games  you  have  referred  to  as 

sat  forth  in  paragraphs  2A,  2 9,  2E  and  2H? 

Yes,  sir. 

Doed  Exhibit  -16-4A  include  any  representations 
of  any  device  to  be  manipulated  by  a player? 

Yes,  it  does,  ••• 

What  is  :that-?-  • t 

Four  controls  arc  shown  for  Horizontal  and  vertical 
positioning  of  the  symbols  on  the  screen  by  the 
two  participant  players. 

Where  is  that  exhibit  in  Exhibit  16-4A? 

Roughly • at  o'clock  „ th,  ^ in  ^ 

shovrtng  a horizontal  view  of  a ra.tor  .can  display 

CRT  surrounded  bv  foun  •>  , 

y our  knobs  labeled  V and  H. 

Is  there  also  a label  ^ ^ 

xaD€1  fov  that  entire  - thing?  ->u 

Yes#  there  is,-*;  e:.. 


What  is  that?  el. 


e*  '"'••l-t'rT, 


C t , 


2^- 


Just  above  it^a  label  with  an  arrow  pointing  to  the 
pictorial^  and  it  says  11  Etch— A- Sketch”  mechanisms, 
two  each,  ganged  to  pot  under  each  knob. 

What  does”Etch  A Sketch”mean? 

” Etch  A Sketch”  is  a tradename  for  a toy  that  has 
been  on  thenarket  for  quite  a number  of  years  in 
which  a stylus  can  be  manipulated  in  both  a 
horizontal  and  vertical  direction  by  turning  two 
knobs  at  the  bottom  cf  a window  behind  which  the 
stylus  moves*  The.  s'cylus^  m moving^ creates  patterns, 
makes  lines  in  effect  on  the  screen  in  resDcnse  to 
manipulating  the  two  knobs. 

There  were  intended  to  be  players  to  use  the 
apparatus  depicted  in  Exhibit  16-4A? 

You  mean  human  players,  participants? 

Yes . 

Certainly. 

Could  you  describe  how  many  there  were  and  what  they 
were  intended  to  do  and  what  was  intended  to 

I 

happen? 

Yes.  If  you  look  again  at  the  pictorial,  you 

see  dashed  lines  emanating  from  the  circles  which 

are  knobs  labeled  V ard  h T j., 

and  H.  In  the  standard  fashion 


14 


of  depicting  the  relationship  between  a control  I 

and  the  controlled  element  on  jMs"  schematic  diagrams  l'»t- 
y°u  will  see  that  those  controls,  knobs,  mechanical ly  I 
rotate  controls  attached  to  the  delay  multivibrators,  J 
the  topmost  of  which  is  labeled  delay  adjustment.  ; 

You  wall  see  that  the  vertical  knob  controls  the  > 

delay  adjustment  cf  the  vertical  delay  multivibrator 
and  the  horizontal  knobs  - plural,  that  is  - control 
*'he  delay  potentiometers  of  the  horizontal  delay  I 
multivibrators  which  results  in  vertical  and  I 

horizontal  positioning  of  the  displayed  symbols  on 
the  screen,  J 

So  each  player  was  intended  to  move  one  symbol  to 
different  positions  on  the  screen?  I 

Yes,  i 

Could  you  describe  more  specifically  ho„  th«  g<une 
of  paragraph  2A  on  Exhibit  9-3  „as  i„t=nd.d  to 
ba  Playaa  using  the  apparatus  depicted  in  Exhibit  i6.L 

Mo,  I have  , problem  uith  that.  I anticipated  a„  1 

element  that  isn't  an  -m.,*  ^ . j 

on  thls  Rawing.  You  will  have 

to  strike  2A  from  the  i 

he  ll8t  of  pertinent  games. 

And  what  element  was  that 

s znat  th^t  was  not  shown  on 

Exhibit  16-4A? 


apparatus  such  as  that  dap acted  in  Exhibit  16-4A 


each  symbol  that  was  movable  would  hav q rsQul.rsd. 
two  knobs,  would  it  not? 

Yes,  sir. 

Did  you  contemplate  more  than  two  movable  symbols? 
I don't  remember,  sir. 

In  che  playing  of  the  board  game  of  paragraph  2B 
of  Exhibit  9-3,  was  it  contemplated  that  the 
images  or  any  portions  of  them  would  ever  occupy 
the  same  space  on  the  television  screen? 

Yes,  they  might.  There  is  no  technical  reason  why 
they  shouldn 1 t . 

Was  ar-y thing  intended  tc  happen  in  the  event  that 
occurred? 

Mr • Welsh»  1 would  have  to  refresh  my  memory  by 
looking  through  notes  here  tc  see  whether  ooinciden 

This  doesn't  help  on  that.  There  is  no  indication 
of  that  hare. 

. • vr**i  ’*  to  fir.  _ -'V  s'?’ 

Thsi-.  is  nothing  ,ho»n  on  Exhibit  16-4A,  is  there, 
to  indicate  that  you  intended  anything  to  ooour  a’c; 

f.  believe  you  referred  4-« 

y ^ierred  to  it,  as  coincidence? 

Ho,  there  isn't.  - 

* ' ‘ e.  . 

.What  do  you  mean  by.- coincidence? 
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The  superposition  in  space  and  therefore  electrically 
in  time  of  part  or  ail  of  the  composite  wave  form  of 
two  symbols,  dots* 


back  to  me,  please? 


MR.  WELSH:  Would  you  read  that 


(Whereupon,  the  previous 
answer  was  read  back 
by  the  reporter*) 

Did  you  ever  build  or  construct  apparatus  lika  that 
of  Exhibit  16-4A  using  an  "Etch  A Sketch"  mechanism? 
No,  never,  sir* 

Is  there  anything  on  the  document  that  shows  that 
the  rectangle  with  the  images  in  the  four  o'clock 
position  on  Exhibit  16-4A  is  a raster  scan  CRT 
rather  than  a part  of  an  "Etch  A Sketch"  mechanism? 
Well,  the  presence,  of  the  RF  oscillator  and  the 
arrow  pointing  to  the  words  "to  antenna-TV  set- 
right  above  the  pictorial  and  the  title  of  the 
page  in  the  lower  right-hand  oorner>  TV  mode>  data 

entry  device,  makes  it  pretty  obvious  that  what 
we  are  looking  .at  is  a CRT  screen. 

After  you  prepared  Exhibit  18-4A,  what  was  the- 


't* 


next:  thing  which  you  or  anybody  else  did  in  the 
furtherance  of  your  TV  game  development? 

We  built  seme  experimental  hardware.  Rather  I 
built  some  experimental  hardware. 

Do  any  of.  the  documents  which  have  been  produced 
and  marked  -here  relate  to  that  construction?. 

Yes,  they  do,  Mr.  Welsh. 

Would  you  tell  us  which,  ones  starting  with  the 
earliest? 

1 %»'  . .V  J.  \ ^ u ft  . 4 4.  - 

• ’ - . - C • # 

Documents. 9-11  through  S-22  trace  through  this 
early  work  with  9-11  being  the  first  specific 
date;  namely,  December  6,  '66,  in  which  I depict 
the  basic  method  for  moving  a symbol  on  a screen, 
in  this,  case  horizontally.  . 

Well,  going  back  for  a moment  to  Exhibit  16-4A, 

would  you  tell  US  how  the  And-gata  operates?  - 

That  is,  the  large  umbrella  in  the  center  of  the 
exhibit. 

Actually  in  this  context  tvn*c  L ^ 

xr»  this  &nd-gate  really 

functions  as  a aide  suomer , probably  mors 

correctly  should  have.  bee„  dr,„n  ..  a»  fe-get. 

or  as  a summer. 

If  ft  were  just  an  And-gate  as  you  described  it 
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What  does  Exhibit  9-11  show  for  achieving  the 
purpose  of  moving  the  symbol  horizontally? 
it  shows  that  having  a horizontal  sync  pulse 
applying  it  to  a multivibrator  and  adjusting  that 
delay  multivibrator  and  applying  the  output  of  the. 
dela^mtltivxferator  & & series  stages  to  the 
modulator  of -an  RF  oscillator  to  which  composite 
syne  hss  also  been  applied,  allows  moving  the* 
symbol  horizontally  across  the  CHT* 

Did  you  -actually con struct  apparatus  such  a5  that 
depicted  in  Exhibit  9-11? 

Yes,  Mr*  Welsh.  • 

* *"  ' ' V — i.  » 

9-11  bears  the  data  12-6-66,  does  it  not? ^ ' 

Yes j sir*  - . 

Did  you  prepare  that  exhibit? 

Yes*  I did.  - t.--  -v..  . 

- • v.  O Li  1 

Is  that  you,  signature  in  the  lower  right-hand -ay- 
corner  of  that  exhibit? 

It  is*  > ■ t - 1 

Did  you  prepare  that  exhibit  on  that  date? 

Yes,  1 did. 

~ « **  -*  » » is  * 5 • - ^ : i 

That  is -three  months  after  the -date  of  September  * 

1966,  -the  date  of 'Exhibit  16-4A?  t ur  - 
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different  front  panel  control  position  conditions* 
9-15  is  a continuation  of  9-14*  9-16  is  a 

continuation  of  9-15*  9-17  is  a series  of  notes 

made  in  my  handwriting  with  instructions  tc  myself 
to  do  certain  things  listed  from  1 through' 7*  It 
took  quite  a while, Hr*  Welsh,  to  determine  what 
I was  doing*  When  I followed  these  seven  steps, 

I -believe  I was  experimenting  with  a chroma  oscillator 
and  that  is  all  I can  recall.  The  next  exhibit, 

9-18,  indicates  that  I had  already  built  a spot 
generator  because  it  depicts  certain  sections  cut 
of  the  IG-62  Heath  Kit  and  a horizontal  delay 
multivibrator  in  tha  upper  left-hand  corner  labeled 
HDUV,  which  I had  already  built  at  that  point  and 
interconnected  to  the  Heath  Kit.  9-i9  is  a docuinent 

which  explains  how  the  Heath  Kit  produces  the 
chroma  signal  which  Icall  spectral  display,  it  is 

more  commonly  called  the  rainbow.  Both  this  page 

and  the  next  one  u ^ 

one  explain  what  gees  on  in  the  IG-62 

and  in  the  receiver.  g_2o  ariH  on 

3 and  21  appear  to  be 

Xerox  copies  of  9-18  and  9-I9  ye_ 

'Ly*  Yes»  they  are,  so 

th.y  «.  not  material.  ^ flniUy  th> 
a“““t  ^ • •-«.  labeled  Fis„„  B 


again  shows  a chroma  oscillator  on 
generator,  but  tied  to  an  external  circuit  parmittin 
phase  shifting  of  this  chroma-  signal  for  the 
purpose  of  varying  the  background  Jtf^of  a raster 
scan  displayed  on  a colorpef  TV  set  which  we  had 
purchased  in  the  interim.  Somehow  the  document 
which  you  labeled  9-1 OA  must  have  been  detached 
from  this  series  of  documents  because  it  is  part 
of  that  sequence. 

Does  rt  ccntain  any  holes  or  anything  to  indicate 
that  it  was  previously  attached? 

Well,  it  has  some  staples  and  some  holes  and  it 
wasn't  stapled  to  anything.  Yes,  as  a matter  of 
fact  it  was  stapled  to  the  top  of  this  group  starting 
9-11  and  became  detached  from  this.  The  evidence 
of  the  staple  holes  are  Cn  page  9-11. 

What  date  does  9-1oa  bear? 

12-*l0-66,  SC  it  is 

* IS  out  of  sequence. 

What  is  Exhibit  9-1 OA? 

9-10A  is  , ^ fl8iay 

*g“"  “t“'f“*d  ”it»  th.  horizontal  „d  vertiosl 

sync  taken  from  the  Hea-f-n 

neath  Klt  equipment  showing 

knobs  that  allowed  the  . 

delay  multivibrator  to 


be  adjusted  and  showing  additional  interfaces 

to  the  Heath  Kit  to  return  the  video  signal 
ad 

generator  to  the  modulator  and  the  hr  oscillator 
in  the  Heath  Kit. 

WELSH:  Would  you  read 
that  answer  back,  please?  - 


(Whereupon,  the  previous 
answer  was  read  back 
b y t he  rsp or t er • ) 

NW*  °rily  Fxhlbits  9-H  and  9-1 OA  of  this  group 
of  Exhibits  9-10A  through  9-23  bear  'dates,  is  that 
correct? 

NO*  thc“C  1S  n°t%  sip>  they  We  only  ones 
having  specific  dates,  some  of  the  sheets  are 
labeled  12-66. 

Which  ones  are  these? 

9 **12-  9 — 21  be-^r ^ ^ _ 

Qc--e  January  4,  '67;  9-23-  has 

a date  of  February  6,  * S7 . 

Fad  you  wensr®  i ^-r 

* tar_  .U  of  these  Exhibits  9_10A  thro 

9-23? 

All  but  9-23  and  9-24 

' • 

^bo  prepared  those?  * t 
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i 

\ 


9-23  was  prepared  by  R.  G#  T.,  I believe  that  was 


Bob  Tremblay,  a technician  who  worked  for  me  cn 


the  project  for  a brief  period  of  time  early  in 


*67.  Arid  9-24  is  a reproduction  of  a standard 


monochrome  signal  from  a handbook# 


During  what  period  of  tin 2 did  the  work  represented 


by  these  documents  take  place? 


November,  December,  January,  February,  -ss  through 


how,  there  is  no  November  date  th 


mere,  is  that 


correct? 


No,  sir,  but  Clearly  I couldn't  have  built  thi 


equipment  on  December  6 if  I hadr  * + n 

x iio-un  z na a the  Heath 


KXt  some  we®-ks  before  and  all  this  analysis  of 


the  Heath  Kit  done  cn  pages  5-12  through  9-16  or 


thereabouts#  It  c , 

cerra^nly  took  some  time  to 


do  it  and  my  sup  ci<?  * c +. 

y guess  that  was  early  December  and 


mybs  late  November,  somewhere  in  that  period. 


Where  was  this  work  done? 


In  Sanders  Canal  Street  facilities. 


During  your  normal  working  hours? 

. «0«iy  «t„  „y  norM  ,OWcing  hours  unt u 


* tacl'niolan  c«“  into  to,  ?ictu„ej 
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95 


96 


97 


98 


99 


A. 

Q. 

A. 


Q. 


Q. 

A. 


Q. 


Who  paid  for  the  hardware  which  you  bought? 
Sanders* 


. * - 1 


- 1?  € * 


How  was  that  payment  arranged?  - 
The  heath  Kit  was  purchased  with  overhead  funds 
from . my.  division  and  the  components  that  were 
used  to  huald  the  hardware  were  either  purchased 
-uii -the  electronics  stockroom  at  -Sanders  with  - 

*4  r ' -• 

overhead  funds  - - ~ 

• ' * . ' z.  . - ■ ^ • v 

Now,,  in  these  documents  - - - 

• -r  - - » 

diil*  viJLLIAKS : Excuse  me, 
dj.d  you  finish  the  answer , Hr.  Baer?  . 

- ^-HE  4OTNESS:  Not  really 
I ‘ am  sorry*:,-,  . . 

They  were  either  bought  with  overhead  funds  from 

the  stockroom  or  may  have  been  common  Darts  which 

are  normally  found  in  a .lar-e  laboratory  in 

copious  quantities. 

Exhibit  9-10A-  whic^  hp-no  +’  , , 

nlo“  Decirs  date  of  December  lo 

and  Exhibit  Q— if  whinK  k, ,, 

■ Wach  be^s  the  date  December  6, 

1966 » as  X understand  it,  were  attached  to  the 

front  of  the  grouD  of  exMM  + - T v,,*  u ^ 

which  has  as  the 

last  one  Exhibit.  9-23;  dope;  + 

* aoes  what  arrangement 

of  exhibits  hava  anv  cWmlA  . . 

y ciu?onQlogical  significance? 
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No,  sir. 

Hew  do  veu  knov/  that  the  material  of  Exhibits  9-13, 
14,  15  and  16  was  prepared  before  or  after  these 
other  exhibits? 

Because  Z9-10A  shows  references  to  these  other 
pages « For  example,  the  two  delay  multivibrators 
are  shown  as  being  driven  from  a V 8,  pin  6,  and 
V8,  pin  1;  these  refer  to  vacuum  tube  Mo.  8 in  the 
Heath  Kit.  If  you  will  gc  to  9-12,  for  example, 
you  will  find  V8  identified  as  a summer  of  H and 
V and  sync  mixer.  Horizontal  and  vertical  sync 
mixer.  So  by  inference  to  answer  your  question, 

figure  9 - 1 0 A shows  these  inputs,  so  clearly  this 
material  must  have  preceded  9-10A. 

Mow,  when  you  say  this  material,  you  refer  to 

9-12  which  bears  the  date  12-66,  is  that  correct? 
Yes,  sir. 

When  was  that  data  put  there? 

I do  not  recall. 

Any  particular  reason  why  that  date  dees  not  have 
a day  as  well  as  the  month  and  year? 

Probably  because  the  date  was  added  later. 

Any  particular  reason  for  addin,  the  date  later? 


Yes,  just  tc  identify  a block  of  activity  that  was 


obviously  dona  at  that  period*  It  is  cjuite 
conceivable  that  that  should  have  been  11-66* 

There  is  no  date  on  any  of  these  documents  earlier 
than  December,  *66,  is  that  correct?  r * 

No , s ir  * 

What  document  bears  the  earlier  date? 

Of  this  set,  Mr*  Welsh,  or  any  documents? 

That  set. 


^ .LA  - L 1 1 


* L-J 


None,  12-6-86  on  9-11  Is  the  earliest 
set . 

- « 

Do  I understand  correctly,  then,  that  the  date 
12-66  on  Exhibit  9-12  was  intended  to  include 

the  time  when  the  subsequent  documents  attached 
to  it  were  prepared? 

-i-nat  is  only  an  assumption  on  my  part. 

How  much  later  than  December,  1966,  did  you  Put  th; 
data  on  Exhibit  9-12? 

I don1 tv knew. 

Do  you  recall  the 

ireumstances  under  which  veu 
put  that  date .there? 

I believe,  ..r,  Welsh,  we  have  gone  over  this  before 
There  have  been  a number  of  times  over  many  >„■ 
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111 


112 


113 


114 

12? 

115 


Q- 


A*. 


Q. 

A. 


A* 

Q* 

A. 

A® 

Q* 


intervening  years  when  we  cleaned  up  or  I attempted 
to  organize  the  paper  work  because  of  the*  copious 
ouantity  which  had,  accumulated  to  prob^bl-y  ^ rxi-^  ^ 
r ace  astir uct  it  and  these  pages  were  put  together  * 

.vas  that  at  the  request  cf  the  patent  department? 

I believe  I testified  that  ths  last  general 
cleanup  was  at  the  request  of  the  patent  department, 
but  certainly  we  all  clean  our  files  periodically 
over  the  years* 

Was  this  a part  cf  the  last  general  cleanup? 

I don 1 1 recall,  sir. 

- * 

(whereupon,  a recess 


wa  c 


aken.) 


In  the  work  that  was  represented  or  is 

represented  by  Exhibits  9-10A  and  9-11  through 

9-23,  did  you  have  any  particular  objectives  in 
mind? 

Yes,  sir. 

What  were  they  specif icallv? 

To  put  symbology  on  the  TV  screen  and  move  it 
around  turning  knobs* ^ . 

““  th*  *»"*'»*  -by  dl,.„ln£. 


af  th*  sattrrn*  7*p  rwr?'*  of  tV  col-r  r:.fM-r 


i»  *«  4i*rUv,  £r.  this  c.«*  to  ii,ri,v  4 r,»-N... 


dr  a continuous  c tone  fra-  tv  • ( j d#  -/■ 


tr.«  rict  ;r«  to  tho  ci.lo  tc  .t 


tort  o'  cfeocfc  :n  t*  « 'u  ?*  c-'u  **  »Vc 

»■-*.«  c . j . t ^ 


£n  tV  TV  »«t  ani  ta  >,’0  U.na.-in* 


if  far.  *r.  probite.,  in  t-o  coior  ....  — , 


rv  *«*. 


^ '~u  * rai,-ov  fra,  T,«  t. 


tV  r:  ' t.UV  i,  wic#J  r. 


c*  G+i 1 4r*r«t  color**? 

* * * 


I"'  ar.  not  r«. 1 1 * bar.,  5.  i#  . 


-•'a  i ; 


~rU,io*  of  fro*  t a i.f,„..4  . tol 


ri  "*•  “*  **:*  wt  1 10  9 a Ur  - u. 


i*'-  - # 3r*»  ; ?>  V * 


vtrt.ool  #Mte  .* 

• -£«•?  s**4  ro 

^ TOl lov # |}*9|iat  * ^ 

• * » - 4-iv.  r * * «*  « . . . ^ 

KWJ|  ? U \Z~'+.z  Z 


*Gf:*  ci  t&*  u:  »t,  # 


14  ***  T ;n»:  .«  ?•*, 


»OtAt|  ti  Z ' 


* ita.Sf  t*  

T **  r 4 .r.^av  i.f. 


Pirtt! 


•if  t it  U 


ret. 


***  ?Wt  * 

* t'4  ;.«Tt*rr.> 

*0®  t^4T«  v-ii 


y 
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In  any  direction? 

Mo*  there  was  no  reason  for  it*  - f 

I thought  r understood  you  to  say  that  the  position 
controls  were  used  to  center  a picture  with' respect 
to  the  screen? 

ho,  I did  not  say  that.  What  X eaid  is  that  when 
a grid  pattern  such  as  that  generated  by  the 
IS-62  is  displayed  on  a TV  set,  it  allows  the"" 
serviceman  or  individual  to  reach  in  back  of  the  1 
sot  and  touch  up  the  ^.adjustable  controls  such 
a e' vertical,  centering,  vertical  width,  linearity, 
and  also  horizontally,  such  to  produce  the 
most  linear  picture  on  the  Tv  sat..  For  example, 

lf  thS  COfttrols  are  mi sad justed , you  might  have 

crowding  of  the  picture  on  the  ie£t  . , 

Lne  J-ert -hand  side  and 

stretching  on  the  right.  Bv  • 

by  displaying  a grid 

pattern  on  the  screen  ->  -1  ^ ^ 

wI1»  xt  all^ws  you  to  adjust  at 

* you  if  you  „0(rding  or 

stretching  or.  certain  parts  of  the  screen. 

So  in  addition  to  genera*- Inn-  ^ ^ 

* ler^»-xng'  uhs  rainbow  pattern, 

it  was  possible  to  generate  * 

generate  a grid  pattern? 

That  is  correct,  that 

* nat  is  Lhe  purpose  of  the 

generator,  r,-u;  . 
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Wow*  was  it  possible  with  the  controls  which  were 
ftianipula table  by  the  serviceman  to  move  that  pattern 
up  or  down . or  left  or  right? 

Not  by  moving  the  controls  on  the-  generator.  , 

•But  there  ¥ere  controls  by  which  the  pattern  could 
be  moved  without  addition,  all  you  needed  was 
the’ Heath  Kit  and  ths  TV  set? 

Well,  every  IV  set  has  vertical  centering  controls 
yihich  allow  a small  amount  of  vertical  or  horizontal 
action  to  fit  the  picture  within  the  screen.  You 
can  move  any  picture  up  and  down  by  reaching  in 
back  of  rhe  set  and  moving  semiad justable  controls. 
Referring  to  Exhibit  9-19  and.  9-2 0-,  what  is  that’ 

* 9 

It  is  my. analysis  of  how  the  chroma  output  in  the 
IG-62  Heath- Kit  manages  to  display  a rain  boy? 
pattern  on  & TV  scrssix*  - * . 

You  then  prepared  Exhibits  9-19  and  9-20? 

Yes*  I did. 

And  for  what  purpose  did  you  do  that? 

In  order  to  make  sure  that  having  once  analyzed 

it,  going  on,  I wouldn't  forget  it  and  I put  it 
dpvTn . on  paper1  # 

ttP  “ "*  4,  1467,  „hioh 
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around  long  before  the  IQ- 82  cam a into  being*  it  is 
3ust  Cl  garden  variety  TV  service/aan * s tool* 

The  Meath  Kit  generator? 

he  Heath  Kit  cr  any  type  cf  crosshatch£?  generator 
similar  tc  the  heath  Kit. 

t.hen  you  say  available,  for  how  nar.y  vears? 

I dcn*t  Knew,  years. 

* »'0 ulcl  veil  sav  " wn  c r- \r - ■? 1 - ’ i . r-  _ . 

► *•  — Va^.t.ui  e ^ \>r  vsar  s pr ^ cr  to 

December,  lGCt? 

Vary  likely. 


To  ycu  'new? 


welled  iiuv e tc  snt-  ^ . 

^ tS»  * ur  ,*-ha  o^c-.ver  wjcul.j 


iertainl v 


he  yes. 

Ixhii it  9-12  . 


hear 


- the  legend  MOD  Id-cd?  block 


diagram,  v)  ere  did 


\,cu  obtain  the  infcrr&tion  t: 


prepare  that? 


i ran  a 


1 1 • 


* Ard^ock  which  co~p2  - ^ ^ _ • , . 

^ € * .t,  wa t h the  Heath 


*- c X understand  cr , . 

‘d^tly,  .nen,  that  this  exhibit 

decs  net  contain 

a uj.cn  o-  any  components 

■^art  from  th*  actual  K-n-h  v*«. 

A vu w * * -vit  generator? 


It  dees  net. 


You  flight  hav*  stifled  this,  but  ,3 


*y  aetss  don’t 


indicate  it;  you  said  Exhibit  9-13  represents  a 
detail  cf  a section  of  the  equipment,  do  you  mean 
the  Heath  Kit  generator? 

I. do. 

^7as  that,  information  also  obtained  from  the  handbook? 
Yes,  sir. 

Referring  now  to  Exhibit  9-17  which  are  a series 
cf  notes  by  you  with  instructions  to  yourself  for 
things to  do,  do  these  involve  things  thit  you 
intended  to  do 'with  respect  to  the  Heath  Kit- 
generator? 

I don't  recall  specifically,  but  tha  notes  indicate 
tnat  part  cf  the  things  I was  instructing  myself 
to  do  wet-t  for  the  purpose  of  taking  scope  traces 
and  learning  something  about  the  Heath  Kit,  but 
I would  have  to  analyze  every  last  one  of  these 

sentences  in  some  length  and  go  back  and  forth 

between  the  drciwinp' in  =*>-»  -xx,  , , 

wwj.uk*,  in  an  attempt  to  recollect 

What  I W2LS  doing;  hlii~  t r,=  „ -i  t 

8’  DU"  1 was  already  reaching  into 

the  machine  and  making  cK-r,-  a. 

axmg  changes  to  use  parts  of  the 

circuit,  that  is  clear. 

D»  yon  recall  generally  whether  the  thing,  that  y,u 
listed  for  yooreelf  to  do  on  Exhibit  9-17  were  to 
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determine  the  information  that  formed  a basis  for 
your  analysis  which  you  prepared  as  Exhibits  9-19 
and  9-20? 

Yes,  sir.  The  reference  on  9-17,  the  words  "ready 
fcr  chroma  work,  IG-G2  new  connected  for  Figure  A.” 
Figure  A is  2-18.  What  I was  doing  is  the  inter- 
connection of  var'ous  circuits  used  in  the  Heath 
Kit  to  eliminate  the  building  of  all  these 
garden  vanity  circuits*  What  the  words  on  page  9-17 
Figure  A, indicate  are  that  I had  interconnected  a 
horizontal  and  vertical  delay  multivibrator  to 
horizontal  and  vertical  sync  signals  derived  from 
the  Heath  Kit  fcr  convenience  sake  and  reinjected 
the  sum  of  the  horizontal  and  vertical  delay 
multivibrator  into  the  Heath  Kit  video  summer^, 
modulator^  and  RF  oscillator  circuits  to  provide 
a convenient  way  to  come  cut  at  Channel  2 or  3 or 
4 or  5 so  as  to  be  able  to  go  into  a TV  set  with 


Does  Exhibit  9-18  renrpQ«n+-  rTv.  = -»-  • 

represent  what  you  intended  tc 

do? 

Yes,  it  does.  It  shows  that  I was  attempting  to 
vary  the  color  of  bars  or  the  background  of  the 


Yes,  sir,  there  are.  The  horizontal  delay 

it 

multivibrator* 

That  is  a rectangle  that  has  HDMV  in  it? 


Right* 


lunch  at  this  point. 


MR*  WliLSfi i Let  * s break  for 


(Whereupon,  the  luncheon 


recess  was  taken.) 


(By  Mr*  Welsh)  Are  there  any  other  parts  shewn 
on  Lxhibit  9-18  which  were  not  present  in  the 
Heath  Kit  generator? 

Yes,  the  .01  capacitor  and  that  line  labeled 
circle  6”  with  a caption  "to  add  chroma  signal" 
near  the  bottom  of  the  sketch. 

Any  other  parts? 

X don’t  think  sc. 

What  about  the  part  with  the  circle  and  the  No.  3 
in  it  and  the  arrow? 

That  looks  liJ^ce  one  o'F  * « » 

one  or  the  signals  internally 

generated  by  the  main  oscillator  and  division  chain 

that  is  integral  to  the  IG-62.  That  puts  out  the 
vertical  bars.  That  is  about  the  right 


for  the  checker  board  pattern.  In  fact,  the 

words  -here  sayjproduces  vertical  bars  if  connected,"  3r 
so  that  is  what  it  is. 

And  that  was  part  of  the  Heath  Kit  generator? 

That  was  part  of  the  Heath  Kit.  . w • 

How,  what  v?as  the  delay  multivibrator,  HD  MV  intended 
to  do? 

d_sp^ay  a vertical  bar  symbol  on  the  screen 
laterally  left  to  right  and  right  to  left,. 

Now,  is  that  the  same  type  of  DMV  which  is  shown 
on  Exhibit  9-11? 

Yes,  it  is. 

Referring  to  Exhibit  9-11,  the  D-«V  depicted  there 
a part  of  the  Heath  Kit  generator? 

No,  it  was  not* 

Is  there  any  other  component  depicted  on  9-11  which 
was  not  a part  of  the  Heath.  Kit  generator?  - 
ho,  sir.  Well,  the  sketch  in  the  upper  right-hand 
corner,  the  pictorial  view  of  the  CRT  screen  and 
the  bar  moving  across  including  some  shadings  of 
alternating  positions  for  the  bar,  that  probabiy 
didn't  come  out  on  your  Xerox  copies. 

» 

Was  it 'not  possible  to  a 

get  a similar  displacement 
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130 


131 


132 


183 


184 


185 


A, 

Q* 

A. 


A, 

Q* 


A. 

Q. 

A « 

Q. 

A. 


Yes,  it  does.  h .... 

Is -that  a reference  to  Schematic  No.  1 on  Exhibit  9-1 
I don't  know.  It  would  seem  that  way  since  the j 'v 
words  are  there.  Yes,  it  would.  That  is  what-., 
it -means.  . • - • 

Is  L^srs  more  than  one  delay  multivibrator  shown 
on  Exhibit  9-1 OA? 

Yes,  two. 

Did  you  intend  that  both  of  those  be  connected  to 
the  Heath  Kit  generator’  in  the  place  indicated  by 
DMV  on  Exhibit  9-11?  - 

1 don’t  know,  but  they-are  shewn  on  9-10  that  way. 

That  is  9-1 OA? 

9-10A  rather . 

How  do  those  multivibrators  differ,  if  they  do? 

Wall,  they  differ  in  that  one  is  applied  - one  is 
used  for  horizontal  delay  and  one  is  used  for  . 
vertical  delay;  and,  if  you  look  at  9-10A,  ycu  will 
find  that  the  component  values  are  radically 
different  because  of  the  different  rates  at  which 
they  operate  and  the  different  delays  which  are 
required . * > _ 

Were  they  intended  to  have  different  functions? 


A? 


I 


Certainly,  One  was  intended  to  move  a dot  or  a 


bar  horizontally  and  one  was  intended  to  move 


i^.  vertically;  and,  in  addition  to  that,  to  defin: 


the  width  and  height  cf  the  symbol  on  the  screen. 


Only  one  of  the  two  DKV's  on  Exhibit  9-1 OA  was 


intended  tc  ha  used  in  the  rectangle  indicated  by 


DMV^in  Exhibit  9-11,  was  i+  not? 


-I~,  sir,  it  couldn't  be.  Only  one  is  shown  on 


3-11,  but  that  doesn't  mean  that  another  one  wasn't 


there. 


You  were  only  interested  in  bars,  weren't  you? 


Yes,  on  9-11,  we  were  only  interested  in  moving 


cl  beir « 


So  that  ycu  would  only  have  connected  one  DhV  to 


the  ^ Heath  Kit  generator  as  shown  in  Exhibit  9-11 


at  a time; 


I would  put  it  tha  ether  way  around,  I would  have 


disconnected  the  connection  to  the  output  to  the 


vertical  delay  multivibrator  so  that  there  wcuid 


be  no  limitation  on  the  height  of  the  symbol  on 


the  screen  which  means  the  bar  is  there  and  both 


elements  were  creating  a narrow  spot  and  you  would 
have  to  disconnect  something  to  get  a full  bar. 


Well,  there  is  nothing  in  either  of  these  exhibits 
that  shows  connection  of  both  the  DMV's  in  9-10A  to 
the  Heath  Kit  generator  as  shown  in  Exhibit  9-11? 
Not  as  in  9-11,  but  9-10A  shows  a connection  to 
uhe  he«a.th  Kit  generator# 

At  the  same  time? 

Yes,  the  top  delay  multivibrator  through  a 

differentiating  network  goes  to  pin  7 of  V3B  of  the 

*• 

Heath  Kit  and  the  vertical  delay  multivibrator 
output  goes  through  a thousand  puff ''capacitor  to 
a network  at  the  input  of  V 9 A . I think  you  will 
find  that  if  you  trace  the  connections  of  the 
outputs  tc  V9A  to  V93,  they  are  being  summed 
together  and  that  is  how  you  produce  the  spot. 

Yss,  that  is  right.  Infact,  V9  is  the  video  mixer 
as  shown  on  9-12,  so  that  out  of  V 9 comes  a sum 
of  the  horizontal  and  vertical  delay  multivibrator 
which  is  a rectangle  defined  by  the  widths  of 
the  two  delay  multivibrators. 

Now*  at  the  time  you  prepared  Exhibit  9-11,  werQ 
you  not  concerned  only  with  bare? 

On  this  particular  drawing*  yes. 

And  if  you  contemplated  only  a bar,  then  you  intends 


And  uhcit  would  be  - was  accomplished  by  varying 
the  value  of  potentiometer  marked  color  adjustment? 
That  is  correct* 

Returning  to  Exhibit  9-11  and  9-10A  again,  also 
9-12,  I believe  you  stated  that  the  DKV f s of-r  ; 
9-10A  we re  being  connected  to  the  video  mixer 
V9  of  Exhibit  9-12?  - * 

That  is  right. 

Now,  is  that  a summer? 

V9  is  cv  summer,  a video  mixer  or  summer. 

Now,  if  you  sum  or  add  the  signal  for  the  vertical 
bar  and  another  signal  for  a horizontal  bar  to  a 
summer,  do  you  net  get  a resulting  crossing  of 
wo  bars  rather  chan  a spot? 

The  crossing  of  the  two  bars  is  a spot  because 
both  bars  have  width  or  height  respectively  and 
to  the  effect  that  they  overlap  horizontally  Cr 
vertically  give  you  a spot. 

But  you  also  have  the  bars  present  also,  do  you 
not? 

Well,  the  signals  are  there  at  the  output  at  the 
DMV ' s , but  they  are  not  visible  because  they  haVen,t 
been  summed  together.  That  is  the  function  of  the 
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summer,  adder,  in  this  case  V9.  If  that  is  not 
clear,  think  of  a summer  as  a gate,  as  a bias  gate 
which  is  only  excited  if  sufficient  signal  comes 
into  it.  In ‘this  case,  sufficient  signal  means  the 
simultaneous  arrival  of  both  the  horizontal  and 
vertical  delay  outputs* 

Do  you  fflsan  the  signal  for  each  bar;  I mean,  that 
tha  image  for  each  bar  is  not  visible,  but  that 

ths  resultant  image  whan  you  crossed  the  bars  is 
visible? 

That  is  right* 

Then  you  can't  see  each  individual  bar?.. 

No,  not  unless  you  make  changes  to  tha  circuit 
biases  or  something. 

Did  you  have  a provision  for  that  in  these  circuits 
that  wa  are  discussing  now,  9-10A  and  9-11? 

I don’t  remember,  I would  have  to  study  the 
schematics  to  answer  that. 

You  did  contemplate  on  9-11  at  least  to  have  a 
single  bar? 

» 

That  is  right. 

Then  it  must  have  been  visible? 

Yes*  X'  ' . t . , h - * . 
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And  if  you  connected  the  other  multivibrator,  * 
you  would  get  a horizontal  bar? 

No,  sir,  it  would  appear  that  way  superficially,*"' 
but  that  can't  be  how  it  works  because  it  doesn't 
work  that  way,  that  is  net  the  intent.  Nowhere 
wa  aver  visualize  putting  two  bars  at  right 
angles  to  each  other  on  the  screen.  As  I^said, 

I would  have  to  analyze,  how  that  mixer  or  summer, 
on  the  Heath  Kit  works.  Well,  I will  stand  by 
the  statement  that  it  takes  both  signals  when  they 
are  both  applied  for  an  cutout  to  be  generated  from 
the  summer  V9,  that  is  its  whole  purpose, 
i'low,  what  doss  the  summer  include? 

Well,  the  summer  includes  the  vacuum  tube  V9,  which 
is  two  triedes  and  some  associated  resistors  and 
capacitors  and  diodes. 

Are  they  connected  to  provide  An  ^-gates’ 

Yes,  they  are  biased  in  such  a way  that  at  least 

for  cur  application  so  that  it  takas  simultaneous 
application  of  two  s^npi0 

to  generate  a sum  output 

but  I can't  tell  you  how  it  was  done  at  the  r.  ,,  . ’ 
moment . Here  it  is.  If  you  go  to  9_12  ^ ^ 

at  the  rectangular  bar  near  the  bottom  labeled  S3-C, 
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It  would  seem  that  way.  5 - — a tor-  : :..i  a 
Were  the. delay .multivibrators  of  Exhibit  ‘ 9-1 OA 


actually  constructed?  ^ c.  . r 


:o  t»o  v - 


Yes  * 


When  was  that  done? 


* -**  - L 


I assume  early  in  December  of  1366. 

Whq  constructed  them?  ...  . _ 

V ^ . . 

I did  « 

Drd  anyone  assist  ycu? 

Yes>  .initially  Boh  Solomon  dTd. 

Was  this  during . working  hours? 

*>+  at  was  lat£  afternoon  and  evening  hours. 

What,  did  you  do  -with  the  DKV's  after  they  were 
constructed?.  •_  rj;  , ,x  Ar 

Interconnect ad  them  to  the  various  elements  of 
the  tfeath  Kit  generator  and  appliad  the  Heath  Kit- 
generator  oscillator  to  a small  TV  set  that  was 
sitting  around  the  Canal  Street  lab. 

Did  I misunderstand  you  earlier;  I thought  y0u  said 
you  purchased  a TV  set  for  this? 

w.  started  out,  that  .as  vh.n  « begi„  to  think  i„ 

•“"«  «t  with  a hUok-a„d-„hit, 
set  that  was  hanging  around  the. lab. 


S3 


So  even  though  your  Heath  Kit  generator  .had  a 
chroma  section , you  didn’t  use  that  at  first? 

Not  initially*  My  first  objective  .was-  to  move 
symbols  cn  the  screen.  .1  don’t  recall  just  when 
we  got  .the-  go  lor  set.  It  must  have  been  right 
about  that  time,  too* 

Did  you  make  any  record  of  that  work  of  connecting 
the  DMV ’ s to  The  Heath  Kit  and  attaching  it  to 
a television  set? 

Well , the  records  such  as  they  are  are  before  us* 
And  you  are  speaking  of  Exhibits  9-10A  through 
9-24?:  vou 

~ ' ' ■ ■ > 

That  is  correct. 

Was  at  after  that  that  Bob  Tremblay  began  to 
assist  you? 

Yes,  I found  that  running  the  effort  as  an  after- 
hours  private  project,  I just  wasn’t  getting 
anywhere*. so  I used  a technician  from  one  of  my 
departments.  I don’t  remember  where  he  entered 
into  the  picture  because  I know  I built  the  initial 
bread  board  which  we  have  here. 

You  have'  it.  here? 

Yes,  it  is  one  of  the  exhibits. 


•«* hmw*m 


i&mmm m***. 


Would -you  select  that  and  bring  it  here,  please? 


V A O 
x c E * 


MR,  -WELSH:  I would  like  "to 
have  the  reporter  mark  this  as  Exhibit  24.  There 
is  already  a masking  tape  affixed  to  the  base 
plate. of  this  bread  board  with  the  No.  ,1  on  it  » 
and  perhaps  yCu  can  mark  the  exhibit  number  on  that 


masking  t&oe. 


( Whereupon , Exhibit  No.  24 
was  marked  for  identification.) 

Would  you  identify  Exhibit  24  for  the  record, 
please? 

Exhibit  24  is  a bread  beard  which  has  four  9 pin 
vacuum  tube  sockets  on  it.  The  tubes  are  missing, 
ihree  po  i-entioraetars  and  a large  number  of 
resistors  and  capacitors  interconnecting  the  tube* 

Are  the  components  cn  that  bread  board  depicted 
in  any  of  the  exhibits  we  have  been  discussing? 
f believe  that  a portion  of  the  components  of  this 
bread  board  are  depicted  in  document  9-1 oa. 

What  portion?  . . ■ 

The  delay  multivibrators  shown  in  the  figure 


correspond  to  the  two  sockets  which  are  above  and 
below  the  central  part  near  one  edge.  The  edge 
where  the  cable  emanates* 

When  was  Exhibit  24  cons true ted? 

I den f t recall  that,.  Mr*  Welsh* 

Was  it  after  the  date  of  Exhibit  9-1 OA;  that  is, 
December  10,  1966? 

I don't  recall*  If  I h3d  to  guess,  I'd  say  a 
part  of  it  was  built  before  and  a part  afterwards* 

Do  you  have  any  records  that  would  indicate  exactly 
when  that  occurred? 

Ho,  sir*  What  is  left  of  that  period  cf  time  is 
what  is  before  us# 

New,  I believe  in  connection  with  Exhibit  9-12, 
you  indicated  that  the  date  December,  '66,  was  added 
sometime  later;  is  it  possible  that  any  cf  the 
dates  on  the  other  documents  discussed  thus  far 
were  added  at  a date  later  than  the  one  that 
appears  on  the  document? 

It  is  possible  that  where  there  are  dates  that  are 
net  specific  to  a day,  that  I might  have  similarly 
annotated  a page,  but  I don't  know,  'wherever  the 
dates  appear  in  full,  they  are  the  original  dates* 


So 


Referring  specifically  tc  Sxhihit  1S-4A  which  Leers 
°'L  u<1*' '■fe-;i~er>  6»  13CS,  ia  it  possible  that 
tiat~  ®ude!li  so:.i*ti:as  later  than  oaptaabar  f , 
1966  * Wh*n  y°u  ve£,<*  -oouiuulatin-  documents  far 
establishing  a record  of  the  TV  sauna  davalon*^*? 


I wouldn’t  ; 


record  of  the  TV  game  devaiopment ? 
a!>  such  a xhin.tf  especially  since 


it  is  counters i.?nad  by  Lob  Loloucn  on  the  s*r.« 


date* 


*>“>  referring  back  to  Exhibit  2**,  do  you  Lev*  any 
document  that  shows  the  co; ;piete  circuit  diutraa 


ox  the  elegants  there? 


I don’t  knov  at  -the  moaent,  hr.  helsh. 


I don’t  iiiCan  r.ecesuarii-- 


tc  chc  one 3 th-t 


wc  lava  leer*  discussing  this  ocrningt  ♦^ev 


n ^ f * « 


Whatever  dec  clients  I hud  are  c.n  xl*u 


w<^:  u.c  aerc 


t * re  ai' t r>c  v*v..er  uve  u;  .c<.*  o . 


w.icfrc.  the** 


^rc  1 c nt , since  lost.  ^ r & you  waiting  f er 

Y«3. 

I scrr;%  I lo^t  tie  train  c:  things. 

X asked  it  any  of  t..e  dra^tnys  sne\*ad  all  the 
circuit  cie;. sr.ru  that  are  in  ixh:*fcit  24?  You 
indicated  that  pcrtior.it  of  the  eluants  on  there 
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A. 


Q. 

A* 

Q. 

A. 

Q. 

A. 

Q. 

A, 


ar>e  s-l0wn  in  Exhibit  9-1 0A% 

» 

» tr\  ing  to  wsds  my  way  through  this  bread 

3*  a.t  ]uo  been  cut  Up  and  changed  many  times* 

°°Lv'  P°rtl°n  °J-  "tn^s  ^ead  beard  pertains  to  another 
figure  nere  you  can  find  on  document  9-2  3 , so 
reconstructing  it  I would  guess  that  this  bread 
board  was  completed  by  Tremblay.  It  also  contains 
a phase  shift  circuit  because  it  is  shown  receiving 
chroma  signal  from  VS  from  the  Heath  Kit.  Me,  I 
don’t  -sea  anything  else  c-n  here.  There  are  two 
sockets  on  hare  that  have  parts  that  do  not  seem 
to  relate  to  anther  ens  of  9— 19A  or  9-23* 

Well,  now,  you  say  that  Exhibit  24  has  been  cut  up 
and  changed  many  times? 

Yes. 

When  was  the  last  time  it  was  changed,  if  yoU 
knew? 

I don't  know  that. 

Well,  were  you  still  involved  with  TV  game  developr 


praen- 


at  that  time? 

Certainly. 

Do  you  know  who  made  the  various  changes? 

Well,  clearly  Tremblay  at  my  direction  because 
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Q. 

’ * 

A. 

Q- 

A. 

Q. 

a. 


Q* 

A* 

Q. 

A* 

Q « 
A* 


^as  no  one  else  involved  at  that  time* 

D°  you  know -whether  Exhibit  24  is  operative  or 
not? 

• '■  • - ' • .*?  r*  cat-1*  on 

It  is  very  unlikely. 

1)0  you  recall  the  last  tin-  -v--  •■-. 

sx  tun„  Liia^  i l was  operated? 

I don  t;  I -can  only  gc  by  the  documents  here. 

* tn-y  only  indicate  circuit  diagrams,  don't 

they,  Without  indicating  when  something  was  built? 

No,  that  is  net  the  practice.  A technician 

generally  does  a clean  schematic  either  before  or 

af tar  he  mushes  building  something.  He  doesn't 

draw  a schematic  for  any  other  purpose  and  this  ' 

schematic  on  9-23  is  in  Tremblay's  handwriting, 

it  is  a working  schematic  indicating  that  he  built 

such  a thing  and  interconnected  it  to  the  Heath  Kit 

as  shewn  ahd  went  back  into  the  Heath  Kt-*-  - , 

11  ^ as  shown 

from  the  output  of  this  thing  in  two  places. 

Do  you  know  where  Mr.  Tremblay  is  today? 

No,  I haven't  seen  Mr.  Tremblay  for  a iong  tin)e 
He  is  not  employed  at  Sanders  any  more? 

I don't  know  that, 

*L  • 

Do  you  know  his  whereabouts? 

I don't  know.  I lost  track  of  him  many,  many 


Yes,  because  I built  a piece  cf  it. 

What  portion? 

The  delay  multivibrator  portion. 

Did  you  do  that  before  or  after  the  December  10 
da.te  in  19  6 6 of  Exhibit  9-1 0A? 

I bej-ieva  vie  discussed  that  already,  Hr*  Welsh, 
and  X den 1 1 remember. 

■Cfd  you  formally  apply  for  funding  for  the  . 

TV  game  project?  ‘ t - 

Yes,  I did. 

Did  you  produce  any  documents  that  relate  to 
that? 

Yes,  I did • Tne  first  document  is  9—25, 

Are  uhe.ro  seme  other  documents  connected  tc  that 
document  9-25? 

Yes,  there  are,  9-26  through  37. 

Mi\.  WELSH:  Off  the  record. 

> - • ■' **  X T : 1 

(Discussion  off  the  record.) 

L U * 4 

* b 

Exhibits  9-25  through  9-37  are  connected  together 
did  you  make  the  connection? 

Yes,  I guess  I did. 

What  doss  this  group  of  documents  represent? 


6 


A. 


.j  urc  2.11  sketches,  ideas,  schematics  indicative 
Oj_  verv  bc.sj.c,  simple,  TV  game  hardware  which  I 
came  up  with  during  the  period  of  these  papers. 

Late  December,  January,  they  all  seem  to  be  from 
January  the  2nd,  January  the  4-th  - - - 

Wh^t  was  the  purpose  of  connecting  these  papers 
together? 

io  give  you  an  off-  the-top-of-rny-hesd  answer,  to 
collect  whatever  notes  that  were  left  over  from 
that  period  that  represented  sens  of  ray  current 
thinking  then.  Some  of  these  notes  are  duplicate 
as,ain  of  stuff  that  we  have  already  bean  through. 

fact,  the  original  is  here  of  tha  Xeroxes  of 
tna  description  of  how  the  color  generator  in  tha 
IG-S2  works.  Document  9-32,  33  and  34,  so  I suppo, 
it.  is  fair  to  say  that  arrangement  into  this 
particular  pile  isn’t  altogether  too  meaningful. 

Now,  referring  tc  Exhibit  9-25,  what  is  that? 

That  is  a memo  in  my  handwriting  to  Herb  Caapman, 
corporate  X R g D director.  The  subject  being 
a request  for  funding  to  put  the  TV  game  project 
on  a formal  basis • 


ucm 


When  was  the  date  of  that? 


Q. 


A. 


others  at  that  time  under  official  I R % D funding 
task  NDB. 

' ' * 1 Til  ^ *.  -v 

Referring  lo  Exhibit  9-26,  could  you  tell  us  what 
that  is  - what  that  depicts? 

-ihe  heading  on  this  page  is  some  proposed  basic 
circuits * The  first  one  of  which  identified  as 
circle  1 basic  unit,  it  appears  to  be  the  most 
elementary  TV  game  I thought  of.  It  consists  simply 
of  ex uremely  inexpensive  vertical  sync  generator, 
a horizontal  sync  generator  with  an  output  summed 
together  and  a video  source  which  is  unidentified. 
And  finally  a mixer  and  RF  oscillator.  Item  2, 


circle  2 on  this  page,  video  add-ons  describe  one 

A 

video  source  which  might  plug  into  this  spigot, 

the  one  called  video  in  at  the  bottom  of  that 

sketch*  In  this  case,  it  is  a pair  of  delay 

multivibrators,  one  for  horizontal  and  one  for 
reJA. 

vertical  respectively  with  a sync  generator 
in  one  up  above  with  the  outputs  added  together 
there  through  a couple  of  diodes  and  resistors 
to  form  a composite  video  out  which  is  identified 
as  video  out  (negative  going).  In  fact,  the  sketch 
showing  the  video  spigot  input  on  circle  1 at  the 


bottom  of  circle  1 
wave  form*  it  all 


shows  a negative  going  video 
comes  back  to  me  now*  the 


sun  of  1 and  2 
imaginable  for 


ls  "^‘ie  most  elementary  circuit 
creating  a movable  spot  that  is 


s y nc hr o n i z ed  to 


a raster  scan* 


It  is  movable 


vertically  and  ho 
indicated  bv  the 

c*  - ■* 


rizontnlly  across 
d s 1 ay  nsr  iod.  s 5. n 


the  screen  as 
the  DMV  blocks 


under  circle  2. 


I.  WELSH : Could  I 


nave 


:hat 


: lease? 


(Whereupon,  the  previous 
answer  was  read  back 
by  the  reporter . ) 

Do  ycu  consider  that  to  be  an  accurate  statement 
of  2/our  intention  in  TV  games? 

I consider  that  to  be  my  best  interpretation  that 
I can  make  of  a nine-year-old  piece  of  paper. 

Had  that  been  dona  before,  to  your  knowledge? 

ilR*  WILLIAMS : I obpect  to 
the  question,  had  what  been  done  before? 

MR  0 VJbLSIl:  What  he  conceived 
as  stated  on  this  document  9-2S. 


I still  don* 


Q. 

A. 

Q. 


A * 


Q. 

A* 


V{- 


A. 

0. 

A. 


THE  WITNESS : 


understand  the  question,  by  who,!? 


uy  anyone,  ware  you  the  first  to  do  that? 
^ertaxnly,  these  are  my  ideas. 

DOGS  thi3  d°cuEient  9-2  6 have  any  relation  tc  the 
documents  that  we  were  discussing  earlier, 
9-1QA  through  9-23? 

xes*  it  has.  It  must  have  since  it  precedes  them 
in  time  - or  does  it? 


No* 

No,  it  doesnTt,  I am  sorry.  I am  sorry,  in  digressing 
again,  but  we  seem  tc  have  a problem,  the  periods 
overlap,  9-10  and  3-11  are  earlier.  Would  you  ask 
the  question  again?  You  asked  what  the  relationships 


between  9-1 0A  - - - 

Just  make  it  9-10A  and  9-11. 


And  9-26? 


Yes  • 

''nil,  tc  the  best  of  ay  recollection,  9-26 


represents  the  first  attempt  on  paper  to  convert 
cf  the  ideas  in  the  earlier  payers  to  a 

id*'"1 

„11V  lou  cost  device.  I say  that  because  right 

rec*  r j 

fron  the  beginning  «*  invariably  tailed  about  a 


o 


C 


Q.- 


A* 

0. 

A. 


10.05  TV  game, 
so  the  notes 


&nd  that  millennium  hasn't  come  yet, 
tn  u“26,  as  best  I can  reconstruct, 
y i-rst  attempts  to  get  down  to  concepts  and 

designs  which  result  in  very  low  cost 
hardware. 


were 


I?  stu cement  that  you  made  earlier,  that  is 

creating  - providing  an  elementary  circuit  for 
Gr’e‘i'^lrio  a movable  spot  that  is  synchronized  tc  a 
raster  scan  and  is  movable  vertically  and 


horizontally,  an  accurate  statement  of  what  you 
ware  seeking  as  an  objective? 


Yes,  sir,  it  is* 

Could  you  tall  us  what  i a depicted  on  Exhibit  9-2  7? 
9-27  is  a combination  block  and  schematic  diagram 
Showing  a chroma  generator  circuit  with  provisions 
for  adjusting  the  color  phase,  the  phase  of  the 


aa  oscillator  with  respect  te  reference  pi 


phase , 


3 s0  providing  for  both  solid  color  backgrounds 
the  TV  screen  and  color  strips  through  the 
rvsntion  of  another  delay  raulti  vibrator  for 
horizontal  Knd-3ating  that  with  the  output  of 

chroma  oscillator. 

vi ^ -*-h"  s document? 
vou  prepare  *n. •* 


Q* 


YeS’  lt  is  handwriting. 

D°  y°U  kn°w  when  you  prepared  it? 

Nc*  sir,  I don't. 

Referring  tc  Exhibits  9-30  and  9-31,  would  you 
tell  us  what  these  depict? 

9-30  again  is  the  order  of  a list  of  things  to 

DE  done»  and  judging  from  the  check-off  marks  in 

ink  and  the  words,  they  were  indeed  dene.  What  it 

describes  is  a potentiometer  mounted  such  that 

iuS  shai  t - let*s  see  now*  Let  me  rephrase  that* 

It  simply  describes  some  sheet  metal  bracket i nz 

for  mounting  a potentiometer.  No,  a trimmer 

capacitor,  not  a potentiometer,  and  a switch*  That 

trimmer  capacitor  is  listed  as  C24  and  I believe 

was  used  to  pull  the  chroma  oscillator  for  the 

purDOse  of  cha.ngc.ng  rts  freciuencv  * lx  we  look 

at  the  last  item  on  that  page.  Item  5,  it  shows 

a trimmer  capacitor  connected  to  a spinner.  The 

words  are  "spin  with  a finger"  which  indicates  I 

had  seme  intention  of  generating  a game  by  spinning 

a Spinner  which  in  turn  rotated  a trimmer  capacitor 

• 1.  afT'in  in  turn  either  pulled  the  frequency 
wh-ch  agciin 


or  plic*s6 


of  a chroma  oscillator  to  get  color  change 


Q. 


A. 


0. 


A* 


q. 


screen.  It  also  says  NG  at  the  bottom  of 

e wh^ch  means  it  didnft  work  in  this 

fashion* 


^ — w that  contemplating  the  background  color  of  the 
screen? 

I can  t cell  you  for  certain  because  of  the  timing 
whether  that  was  background  color  or  background 
color  plus  a bar  cr  zf  vertical  background  color 
was  one  cf  the  intentions, 

I believe  the  question  was  with  respect  to  both 


Exhibits 9-3  0 and  9-31,  they  appear  to  be  two 
pages  of  a single  document* 

Right.  Page  9-31  shows  a horizontal  and  vertical 
delay  multivibrator  and  indicates  that  they  are 
to  be  connected  to  the  video  mixer  in  the  IG-62 
Heath  Kit  and  shows  that  if  that  we  re  done,  and 


with  all  other  video  circuits  disconnected  in  the 


IG-62,  what  will  result  is  a variable  position 
vertical  and  horizontal  line  which  can  be.  made  to 
cress  ever  at  various  points  the  screen. 

Is  that  similar  to  what  we  discussed  earlier? 
V/ell,  as  a matter  cf  fact,  it  is  opposite  what 
we  discussed  earlier.  ] 


is  something  I hadn1 


A 


shows 
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remembered  doing.  As  the  little  insert  shove  in 

cen^r  cf  p-*ge  9-31,  what  I evidently  contemplated 
■u  UHiiing  an  index  nark,  cress  pointers  ever  - 
It  locks  like  an  overlay  with  numerics  cn  it  tc 
indicate  numbers  on  the  screen.  The  words,  delay 
pots  may  be  spun,  underneath  indicate i»  that  if  we 
took  the  delay  controls  on  the  delay  multivibrators 
and  put  a spinner  cn  them,  if  they  were  360  degrees 

. \A»  6. 

Continuous  potentiometers  and. spun  them,  wo  v.ould 
get  a variable  of  two  lines  on  the  screen,  or. a 
horizontal  and  one  vertical,  and  the  points  cf 
interchange  would  be  arbitrary  and  the  point  ‘'r,a 
it  stepped  might  be  identified  by  a number  on  that 
overlay  that  is  sketched  in  here  and  that  is  a 
way  cf  playing  roulette*  $ou  come  to  a number  bv 
spinning  two  potentiometers. 

I believe  you  stated  that  you  didn't  recall  what 
the  TV  TY  meant? 

I still  don't*  no* 

And  what  does  the  remainder  cf  Exhibit  9-31  relate 
to? 

Additional  ideas  on  how  to  color  code  the  displayed 
bar  symbols.  Cresses  under  TV  TY  No.  3 and  seme 


additional  id 


eas  under  TV  TY  No*  4 suggests  that 
in  pl^ce  of  spinning  potentiometers*  we  use  a 
random  noise  generator;  for  example,  photo  cells  with 
discs  spinning  in  front  of  the  photo  cells.  Does 
tha  u.  answer  your  question? 

Yes,  I believe  sc*  Under  the  section  TV  TY  No.  3 
at  the  bottom  is  the  note  that  says,  "Cross  may 
become  a bright  spot  with  proper  video." 

Pulse  amplitude  or  seme  level  clipping  ahead  of 
RF  modulator. 

Doesn't  that  contemplate  that  the  spot  is  simply 
the  inter  section  of  the  two  bars  which  would  provide 
more  intensity  than  the  remainder  of  either  bar? 

No,  rt  does  not.  The  words  clearly  indicate  that 
it  becomes  a bright  spet  with  the  remainder  cf  the 
cross  net  showing  and  that  that  is  to  be  done  bv 

having  adequate  relative  pulse  amplitude  sc*tc 

/A 

press  the  rest  of  the  crossbar  into  black  level 
or  by  clipping  which  eliminates  the  low  amplitude 
altogether  and  makes  only  the  crossover  visible. 

It  is  just  another  set  of  words  tc  describe  an 
Ending  function  of  horizontal  vertical  delay 
multivibrators . 
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Dxd  you  ever  attempt  to  achieve  this  effect? 

Well,  certainly,  we  do  it  in  all  our  games.  You 

i the  specific  method  of  clipping  and  limiting? 
Yes. 

’ t 

Ycu  mean  the  two  bars  or  the  bright  spot  that 
results? 

Generating  a cross  with  two  bars  producing  a bright 
spot  in  the  manner  described  after  the  word 
note  in  the  section  TV  TY  in  Exhibit  9-31. 
iVery  TV  game  - the  answer  is  yes.  Every  TV  game 
produces,  uses  delay  multivibrators,  so  in  effect 
produces  complete  intersecting  horizontal  and 
vertical  bars  of  which  only  the  intersection  shows 
up.  They  all  do. 

And  have  you  achieved  that,  the  effect,  with  what 
you  referred  to  hare  as  proper  video  Pulse  amplitude? 


And  have  you  also  done  it  with  some  level  clin  *rw 
ahead  of  the  RF  modulator? 

Yes,  sir* 

Is  that  dona  in  every  instance? 

Well*  they  are  really  all  the  same  thing. 


So  I understand  correctly,  spot  generation  i3  t} e 
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result  of  generating  bars  which  at  their  intersection 
greater  intensities  than  the  remainder  of  the 
bars  on  the  screen? 

can  choose  to  think  of  it  that  way , but  in  a 
display  it  is  the  symbol,  the  signal  that  doss  the 
unblanking  and  results  in  the  video  signal  on 
the  screen  that  counts  and  not  all  the  other  things 
that  go  into  making  up  that  signal* 

Q*  prior  to  the  unblinking } there  is  no  unblanking 

so  there  is  no  bar? 

A.  Well,  I won't  be  argumentative,  yes*  I just  don't 
know  the  significance  of  what  you  are  after* 

0,  I am  just  trying  to  find  out  whether  this  process 

which  you  describe  here  is  the  same  a?  cne  v?here 
you  obtained  the  spot  by  selective  unblankin^ 
of  the  electron  beam? 

A.  That  is  how  you  always  obtain  a spot  in  a cathode 
ray  tube,  by  selective  unblanking, 
o.  Then  you  did  ret  intend  here  in  this  description 
in  Section  3 of  Exhibit  9-31  that  there  be  a 
generation  of  bar  imager? 

A.  Voo,  we  did.  Urder  TV  TY  3 we  talked  about  both. 

In  the  beginning  of  the  section  we  specific- 11* 
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t~l/,  v*bout  complete  bare  which  can  be  crossed  ever 
and  fliuvfc  g.  color  selectable  color  cMrpe  and  then 
*~n  v note  at  the  bottom  of  that  paragraph, 

tal3:  &bout  t:'=  opposite  situation  in  vjhich 
ci^oo  is  sent  through  level  clipping  or  semi- 
circuits  or  ending  circuits  sc  that  only  the 
cross  oi  a super  position  of  the  tube  bars  that 
you  imagine  become  visible  on  the  screen  arid  form 
now  what  we  call  a spot  or  a symbol. 

So  by  level  clipping,  you  mean  Ending  circuits? 

Yas,  at  is  really  the  sane  thing.  If  you  look 
x or  a logiCcil  answer , it  is  really  the  sane  thin r-  a 
You  also  consider  that  proper  video  pulse  amplitude 


as  us 


cd  hare  achieves  an  Aiding  effect? 


Yes,  these  were  vacuum  tube  designs  and  my  guess 
is  what  I was  thinking  of  is  biasing  of  a video 
stags  such  that  it  takes  the  sum  of  vertical 
horizontal  delay  multivibrators  to  overcome 
bias  and  produce  a separate  output  oulccj  the 


bias  and  produce  a separate  output  oulcoj  the 
customary  way  to  make  an  and  gate  in  the  vacua- 


tube  days, 


asl:al  you  to  look  at  Exhibit  , 

J •“  4.*.-  .U 


tell  us  what  that  is? 

9-36  appears  to  represent  mv  al 


« w _ rr.r 


to**  ■>&**■ 
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303 


304 


305 


A • 


Q. 


A. 

Q, 

A. 

Q. 

A. 

Q. 

A. 

Q * 

A. 

Q. 


w 


these  documents? 

because,  as  i pecs.1 1 •<-  - 

11 ’ tne  nec^  ring  counters,  random 

number  generator,  was  used  later  on  and  I think 
appears  sometime  later  as  a noise  source  or  a 
random  source  for  triggering  some  circuit,  but  I 

c&ll , but  I knot;  it  is  used  somewhere  and 
we  will  probably  come  across  it  later. 

Were  these  documents  9-25  through  9-37  clipped 
together  during  one  of  the  cleanup  periods  when 


you  were  preparing  documents  in  connection'  with 
the  TV  game  history? 

Yes. 


Do  you  recall  which  cleanup  period? 

No,  sir* 

Exhibit  9-37,  did  you  prepare  that  document? 

No,  I don’t  knew  who  did  that. 

Do  you  recognize  the handwriting  at  the  bottom? 

No,  I do  net.  It  is  net  mine  nor  that  of  any  of 
the  technicians  or  engineers. 

Did  you  select  Exhibit  9-37  for  inclusion  with  the 
other  documents? 

Yes,  I did. 

Where  did  you  fj.nd  it? 


He 
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in  a G°blection.  I am  quite  sure  the  reason 
' J ~Lj  a*'  “ a‘s  w^er>e  is  because  I never  finished  reading 
<^i.d  tne  xirst  words  random  number  generator 
the  recollection  of  the  piece  cf  gear 
^..o.t  we  bu_lu  with  a random  counter  generator  on 
at  and  I stuck  it  in  the  pile  and  I thought  it  was 

connected;  where  if  you  read  it  literally,  there  is 
no  connection. 


Do  ycu  raca.ll  where  you  obtained  the  document? 

Ona  of  the  engineers  in  my  division,  I don't  knew 
who  anymore. 

One  who  worked  on  the  project? 

No,  sir,  somebody  else. 

Referring  now  to  Exhibits  9-38  through  9-42,  do  thev 
constitute  a group  which  are  stapled  together? 

Yes,  sir. 

And  did  ycu  assemble  these  papers  in  that  group? 

I would  assume  so. 

Was  this  again  done  in  connection  with  the  ccl lectio 
by  you  of  papers  relating  *-0  TV  games  in  one  of 
the  periods  when  ycu  accumulated  such  papers? 

Yes,  sir.  There  is  no  real  reason  why  this  isn’t 
attached  to  any  of  the  others. 


no  real  res-GOn  whv  it  wa^n 


"Cu  s^y  there 

There  isn't  T+- 

J^ight  have  been  for  all  I know 

^ U ***  become  detached. 

y u recall  when  you  assembled  these  papers 
together? 

No,  not  exactly. 

art in & with  Exhibit  9-38,  vculd  you  tell  us  what 
trhat  as,  please? 

9-38  is  a series  of  notes  I ma.de  subsequent  to  a 
discussion  with  R.  Solomon  entitled  further  planning 
j,V  gaming , in  vjhich  I first  reiterate  the  status 
quo  and  then  project  tc  future  activities. 

What  is  the  date  of  that  document? 
li  February,  *67. 


Did  you  prepare  that  document? 

Yes,  I d id • 

jjoes  it  have  other  pages  than  Exhibit  9-38? 

It  has  three  pages  and  the  pages  are  marked  page  1 
of  3 and  page  2 cf  3 and  page  3 of  3 respectively. 
Those  are  exhibits  - - - 
9-38,  9-39  and  9-40  • 

They  together  constitute  a single  document? 

They  do,  sir. 
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entity  participate  in  this  discussion? 

Vsry  unlikely. 

I would  1 1 !<■  c?  "f'r-i  -<  — ^ 

ctu-k  you  o read  this  document  so  that 
cne  ^sccrd  and  in  the  event  persons 
attempting  later  might  find  parts  cf  it  illegible. 

I knc„v  our  copy  is  and  I have  had  some  trouble  with 
some  of  the  words,  sc  I would  like  to  ask  you  tc 
read  it  into  the  record. 

Discussion  with  R.  Solomon.  Future  planning  TV 
gaining.  Status  quo  is  the  first  subject  heading. 

A Heath  Kit  IG-62  generator  has  been  modified  during 
December,  f66;  Jan.  and  Feb.,  *67,  by  add-on  hardware 
to  allow  generation  cf  a vertical  bar  movable  across 
the  TV  CRT  face  and  adjustable  in  color.  The 
object  of  this  work  was  to  familiarize  R.  Solomon 
and  R*  H.  Baer  with  techniques  for  generating  color 
changes  at  will  and  to  check  the  response  of  a 
typical  TV  (color)  set  to  nonstandard  signals. 

TIPS  work  was  completed  on  Feb.  11,  1967. 

The  next  subject  heading  is 
next  phase.  In  a discussion  between  R.  Solomon 
and  R.  H.  Baer,  it  was  decided  to  proceed  as  follow*: 


30 


~ a ‘transistorized  bread  board  assembly 
of  a 15,750  CPS  free-running  horizontal 
,/n.c  osc^lictor  (multivibrator ) a 60-cycle  line 
frequency  pulse  generator  for  vertical  sync.  A 
mono  stable  (one  shot)  multivibrator  plus  flipflop 


sync  to  vertical  sync  (60  cycles)  and  a color  chroma 
phase  shift  keying  circuit  based,  on.  the  work  done 
vrith  the  Heath  Kit  generator.  This  bread  beard  would 
feed  composite  sync  and  video  into  the  Heath  Kit 
modulator  set  to  channel  3.  Objective  is  to  provide 
a split  field  display  with  black  or  white  or  two 

colors  alternating  as  shown.  Video  unblanked  wave 

* 

form  as  shewn  will  be  colored  by  a potentiometer 
or  a photo  (resistive)  cell  whose  exposure  tc  light 
will  be  controlled  by  a mask. 

The  next  to  the  last  paragraph 
is  a pictorial  showing  a TV  screen  and  wave  forms 
wh^ch  correspond  tc  the  video  unblanking  shewn 
on  that  little  sketch.  Continuing  on  page  2,  it  is 
the  basic  principle  cf  a variable  mask  which  will 
exploited  to  provide  an  assortment  of  games 
us ‘np  only  the  electronics  described  above.  For 

a mechanical  arrangement  to  allow  a purar>in^ 


exanpl®  9 
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action  to  gradual  t 

b o-auaiiy  expose  the  photo  cell  to 

^creasing  amounts  Cf  light  could  raise  the  water 
leVpl  ln  S huck"t  represented  by  a transparent 

CRT  CVarlay*  B1cvin"  into  a hex  with  two  straws 

opposite  directions  to  actuate  fan  blades  to 

control  the  raask  -■>  -u  ^ 

' "'s  -etna te  approach*  In  anv 

” «✓ 

overt,  a black  box  having  a shaft  connected  to  t^e 
photo  cell  mask  and  all  above  electronics  is 
visualized.  Only  ingenuity -and  mechanical 
attachments  are  necessary  to  convert  this  hre=d 
board  hardware  into  many  operable  games.  Tha-  i = 
the  end  cf  page-  2- . Pape  3 shore  fe-  •eCi..r,-tu  -■+  • 
entitled  typical  block  diagram  of  proi»c-=d  w-j 
beard  harciwar-e  and  it  shews  an  elementary  cf 
deriving  vertical  or  horizontal  sync  and  a sin-1 e 
delay  multivibrator  for  selective  unblankinr 
of  the  screen  as  a function  cf  an  external  control 
with  a dotted  box  shewn  for  potential  add-ons  of 
chroma  phase  shift  and  getting  circuits  tc  create 


color • 

Was  the  next  phase 

3 o and  4 0 pursued? 


a sc l i wrth  In  Exh~  bi"1"^  o oo 

-i-wo  J “O  O 


I an  nc 


t certain.  I think  we  will  have  tow^it  ur--'i 


I 
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we  sea  further  documents.  I don’t  knw  whether  w, 

rudimentary  a box  *s  this>  We  ars 
S°ing  to  have  to  wait  until  my  memory  i3  refreshed 
by  subsequent  documents;  J don't  remember. 

«ow,  this  document  does  not  refer  to  spot  generation 
or  moving  of  spots,  does  it? 

A^°>  it  dees  not* 

As  of  the  time  of  this  document,  had  you  at  least 
temporarily  decided  to  pursus  a course  of 
developing  a game  like  this  on*  hers  versus  one 

with  movabU  dots? 

I don’t  remember;  I can  only  guess. 

What  would  you  guess? 

That  this  was  an  attempt  to  get  something  extremely 
cheap  and  sample  cut,  which  indeed  it  is# 

Was  the  pursuit  of  a game  with  dot  generation 
discarded  at  least  temporarily  at  this  tine? 

I don’t  recall  tha  exact  sequence  of  events. 

What  is  Exiiabrt  9-41? 

9—41  is  a pictorial  sketch  which  shews  a small 
box  containing  a disk  of  the  type  that  tve  words 
in  the  previous  pages  refar  lc  that  can  be  spun 
or  rotated  from  a control  shaft  stacking  out  of 


box  in. 

~n  c he  center-  ,,.*4.1 

With  Provisions  for  moving 

a phcto  cell  idant-!f--»^ 

xed  as  PC  ever  that  disk  and 

source  indicated  by  the  bulb  symbol  on  the 

opposite  side  of  h-*  n> 

di"K»  so  the  disk  is  effectively 

an  AP«tur«  disk  end  is  ident-*f^ 

& -Ldent_±ied  as  an  aperture 

disk  capable  of  creating  wave  forms  by  rotating 
it  between  the  bight  source  and  that  photo  sensor. 
The. purpose  of  the  whole  arrangement  being  to 
provide  voltages  cr  variable  resistances  that  could 
be  used  to  control  the  delay  of  a delay  multivibrator 
The  whole  thing  in  effect  is  a substitute  for 
a manually  operable  delayed  multivibrator 

• 4 

potentiometer . 

And  was  Exhibit  9-41  prepared  by  you? 

Yes,  it  was. 

When  was  it  prepared  by  you? 

February  12,  f67. 

That  is  the  date  it  bears? 

That  is  the  date  it  bears  or*  the  bottom  right -hard 
side,  sir* 

What  is  Exhibit  9-42? 

A list  of  possible  games  based  on  simple  electronics 
that  is  the  heading . Described  on  February  11  f 


Page  1,  2 and  3 

y*  that  refers  to  the  three -part 

document  wa  -4,,^+. 

J ^->t  1?  Qcld  T •+* . J_v 

into  the  record  before  . It 

shews  four  diffGr>e-,-h 

proposed  games  or  game 

fUnCti°nE*  «•  iH-trated  with  sr,all  sketches 

colored  in  with  colored  pencil.  Most  of  which 
we  wound  up  building  later  on. 

00  thoaa  games  have  a common  characteristic? 

Y=’S’  L'lciy  d°’  they  havs  the  common  characteristic 
of  utilizing  a delay  multivibrator  to  move  the 

line  of  demur katicn  between  either  a dark  portion 

or  a light  portion  of the  screen  or  one  color  and 

another  color  up  and  down  vertically  on  the  screen 

c°uld  that  accurately  be  described  as  a horizontally 
split  field? 

Yes,  it  could  be  described  as  a horizontally 
split  field.  It  is  a vertically  split  field. 
Horizontal  bars  make  it  vertically,  don't  they? 

1 believe  the  horizontal  split  field  is  used  in 
the  second  one  from  the  line  from  the  tep  of  that 
exhibit * 

We  have  a semantics  problem,  but  it  was  intended  as 
an  unblanking  of  any  number  of  raster  lines  down 


to  a C 


ertain  number  of  lines  cr  a color  and  then 


and  f--nally  9.4  2 _ _ 


Exli^hit  9 2 
was  it  not? 


5 copied  as  page  8 of  Exhibit  1G, 


Tnat  is  correct,  sir,  with  the  colors  omitted. 

W..  a exhibits  9-38  through  3-42  copied  into 

Exhibit  16? 

I don’t  know  that* 

y 1 ; - ■ / j ^ ^ 

I believe  you  testified  earlier  that  the  material 

on  pages  1 through  4 of  Exhibit  16  were  placed  there 
in  May  of  1967? 

ke  can  only  say  that  by  inference,  Hr  * Welsh, 
because  on  the  4th  of  Hay  the  first  entry  by 
Harrison  appears  where  he  is  beginning  to  do  lab 
work  and  all  this  other  material  up  front  in  the 
bock  consists  of  copies  of  my  notes  which  he  made 
in  an  effort  to  render  them  readable  for  himself, 
because  he  can't  read  my  handwriting,  during  the 
process  of  acquainting  himself  w-th  the  job  because 
be  cams  on  the  job  cold  early  in  May  or  late  in 


April*  whenever  it  was.  So  these  dates  on  these 

entries,  just  when  ha  made  those  entries,  I den’t 

, „tT  i said  they  were  done  early  in  May  because 
know  # 

they  preceded  the  S-6-67  date  which  represents  hi 


entries,  3U-L 
Xnow.  1 said 


firSt  lab  not.  entry. 

Why  blank  spaces  were  left  on  pages  10 
^ough  19  of  Exhibit  16?  , 

No»  1 don't  know. 

WaS  !:r‘  Harrison  instructed  to  prepare  this 

notebook,  Exhibit  is? 

1 technician  in  the  company  is  required  to  keep 
a lab  notebook  on  a daily  basis. 


Do  you  have  any  reason  to .believe  that  these  entries 
on  pages  1 through  8 were  not -put  into  this  bock 


at  a date  even  later  than  hay  4,  1967? 

No,  it  is  extremely  unlikely  because  the  material 
is  clearly  copied  out  by  Bill  Harrison  to  acquaint 
himself  with  the  job,  that  is  the  way  he  works. 

For  that  matter,  my  guess  would  be  that  the  sap  i<, 
there  because  he  thought  he  probably  would  set  mo-" 
stuff  out  of  my  file  that  he  would  want  to  copy 
in  in  sequence  and  he  wanted  to  leave  that  room  fv>oe 
so  he  kept  that  room  free  and  began  his  notes  at 


some  place  later. 

Whv  would  he  want  to  keep  that  room  free? 

I am  only  guessing,  but  I handed  him  some  stuff 
and  he  probably  anticipated  .Acre  stuff  from  Iaej 


arrived 


which  never  arrived. 

you  ra^er  to  page  9 of  Exhibit  16  and  read  the 
entry  there  ia  its  entirety>  please? 

entries  xrom  page  9 through  page  21,  R.  H.  Baer. 

"°te  Pag6S  1 thPOUSh  8 — Period  from  1 September, 
'6C,  through  12  February,  '67.  No  work  was  done 
between  12  February,  '67,  and  May  1,  -67,  when 
William  Harrison  (12-23-405  began  work  on  TVS  in 
special  room,  sixth  floor,  SAM,  which  is  Sanders 
Nashua,  and  then  Canal  Street;  and  at  the  bottom 
is  my  signature,  R.  H.  Baer. 

When  did  you  make  that  entry? 

I don't  know  because  there  is  a date  12  February, 

'67,  which  is  crossed  out;  I don't  know  when  that 
was  made* 

Well,  if  the  entries  on  page  1 through  3 were  made 
prior  to  the  entries  after  page  20  and  there  was 
no  work  between  the  dates  of  the  entries  on  those 
pages,  then  what  is  the  reason  that  these  pages 
were  left  empty? 

I thought  I just  went  through  that,  Hr.  Walsh. 

You  said  because  you  thought  there  might  be  other 

notes? 
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l7°*  I did  not  sav  tw  t 

T>  1 S5-ld  because  Bill  Harrison 

V assu^a  that  having  handed  him  six  or 

pagas  which  ha  decided  to  copy  out  because 

culdn  t read,  my  handwriting,  he  may  have  thought 

mitjht  be  gattlnS  soma  m0re  stuff  from  me  so 

Sft  S°me  r°cm  ln  the  b0°k  before, starting  his 
lab  notes  so  there  would  be  no  conflict. 

Do  you  know  whether  he  actually  thought  that? 

No,  I arn  only  guessing* 

If  he  were  the  one  who  selected  the  pages  to  be 

left  blank,  why  did  you  make  the  note,  the  entry 
on  page  9? 

That  was  done  years  later.  I think  in  organizing 
the  material,  somewhere  I finally  must  have  cone 
across  - I must  have  put  together  from  all  the 
papers  we  have  here  the  date  when  Harrison  f-{re,~ 
came  cn  board,  it  says  so  clearly  here,  p 

s imply  made  the  note  here  that  no  activity  - there 
was  a hiatus  there  and  in  order  net  tc  lose  the 
recollection,  the  determination  I made  whenever  tw 
was  made,  that  there  was  no  work  done  between 
12  February  and  May  1,  I rut  t in  here, 
you  made  the  determination  tc  explain  the  4hs  r.ce  c. 


SI 


y i-*r  o of tpr  v,  _ , , 

he  ^ 1927,  date;  how  many  years? 

1 don't  know  exactly. 

-t  after  these  lawsuits  were  filed? 

1 don't  remember.  Somewhere  along  the  line  when 

I attempted  to  organize  the  papers,  it  is  pretty 
obvious . 

Did  you  attempt  to  organ-17'  -.a.. 

organize  the  papers  m connection 

with  the  pendency  of  litigation? 

I do  not  recall  whether  those  entries  were  made 

for  this  purpose  or  years  before  when  I organized 
the  paper  work  simply  to  make  order. 

Did  you  place  on  page  9 the  date  which  has  been 
crossed  out? 

Yes  • 

That  date  is  12  February,  1967? 

Yes  • 

Did  you  originally  put  that  there  to  indicate  tVt 
you  made  that  entry  on  12  February,  *67,;> 


No,  I donft  knew  how  that  got  there 


cr  that 


means • 


Might  you  have  intended  to  indicate  that  *.* 

^ ana  then 

changed  your  mind  and  crossed  it  cut? 

No,  it  is  clearly  inked  cut  with  the  same  ini- 


9? 


’ SC  U Was  ink€d  cut  right  away. 

WOUld  y°U  $ay  the  -k  of  the  crossed -cut  portion 

is-  - _ 

iS  the  same  as  the  rest  of  the  page . . How 
I put  t-he  date  12  February,  '67,  on  a piece 

of  paper  on  that  date  when  the  words  describe 

activities  that  take  place  months  later;  clairvoyant 
I am  not. 

V 

Well,  I would  like  to  put  that  same  question  to  you. 
Why  would  you  put  the  date  12  February,  '67,  on 
there  when  the  other  entry  on  page  8 indicates 
activity  at  a later  date? 

Right.  Simply  because  12  February,  '67,  V7£.s  the 

end  of  the  period  during  which  the  initial  entry 

relating  to  the  paper  work  of  the  initial  entry 

was.  It  just  got  here  and  it  was  crossed  out 

immediately.  What  should  be  or  th-fe 

• 1 ^ page , if 

any  data,  is  whatever  date  that  was  or  whatever 

year  that  was  that  I made  that  data  and  +>,-+•  . 

isn’t 

here. 

Have  you  discussed  this  notebook  with  anyone  since 
the  lawsuits  were  filed? 

No*  sir,  I have  not. 
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Have  yuU  d3-scuss6d  page  9 of  the  notebook  with 
anyone  since  these  lawsuits  were  filed? 

No,  sir. 

Has  anyone  discussed  the  notebook  with  you? 


Or  page  9? 


Referring  to  Exhibit  9-40,  that  has  been  copied 
or  the  circuit  diagram  there  has  been  copied  onto 
page  6 of  Exhibit  16,  has  it  net? 

Yes,  it  has. 

Are  there  differences  or  is  there  any  difference 

between  the  two  drawings  of  that  circuit  diagram? 
Not  as  far  as  I can  tell. 

I direct  your  attention  to  the  uppermost  reotifier 

in  the  loft  portion  of  the  too  dia-rens,  did  you 
put  it  in  backwards? 

I put  it  in  backwards,  the  technician  who  coPied 
it  out  put  it  in  right. 

When  veu  say  I put  it  in  ■. 

P xn  backwards,  did  ycu  me=r, 

on  Exhibit  9-40? 

Yes;  if  you  looh  at  the  polarity  „„  thet 
where  it  says  plus  ton  volts  there,  ,,cu  f,M 


b^cku^rds  and  the  technician  kea~ut:if uliy  corrected 

copying  it  cut  and  reversed  it  and  corrected 
the  error. 

That  was  Mr.  Harrison? 

Yes. 

* '■  3 ^ -»  v,  '■  f*  L 1 •*.  t.  , i \ t 

.iK*  WELSH i I am  going  tc  be 

refsrrins  to  documents  in  Exhibit  23  which  I believe 

tr_S  f;Lle  cf  Mr*  Harrison’s  material  and  I would 
like  the  reporter  to  mark  these  pages  successively 
m the  manner .similar  to  those  in  Exhibit  9 starting 
wrth  3-1  and  marking  aach  page  in  turn. 

(Whereupon,  Exhibits  23-1 
through  23-231  were  marked 

— • *"1**4*  * . * \ «>  * A 

for  identification.) 

+*  Atm  ' * f i /*  ' - * 

hr.  Baer,  X know  we  have  had  some  questioning  abcut 
accumulation  of  materials  here  and  there  may  b- 
some  overlap  on  a few  questions  that  I an  abou^ 
to  ask.  On  how  many  different  occasions  did  yCu 
attempt  to  accumulate  the  material  which  h- „ v 
produced  here  tc  shew  the  development  of  the  TV 
games? 

I don’t  recall  exactly,  probably  two  or  three 


P -bly  on  the  occasions  of  my  various  moves  from 
one  location  tc  another. 

And  what  motivated  you  to  accumulate  tha  materials 
on  each  occasion? 

* 

Wall,  certainly  the  first  several  times  simply 
tha  desire  to  create  order  because  most  of  the 
material  was  generated  by  at  least  three  of  us. 
Thet  is,  myself,  Harrison  and  Xusoh;  and  at  various 
tunes  if  for  no  other  reason  but  for  interest's 
sake  I organized  the  materials  to  above  all  find 
things  because,  after  all,  as  late  as  1971  and  '72 
we  needed  to  refer  to  this  material  in  detail  in 
negotiations  with  Magnavox,  so  through  the  years 
it  has  been  pertinent  to  look  at  it  off  and  on  fo- 
one  reason  or  another  and  every  time  you  tend  tc 
organize  it  some  more  because  it  is  difficult  to 

find  things  in  this  large^collection  of 

papers ♦ 

Did  you  retain  custody  during  that  time? 

The  material  was  in  various  places,  in  Harrison's 
file  cabinets  and  in  mine  and  v?hile  Rusch  wa^-  on 
the  job,  of  course,  he  had  physical  posseSsion 
of  his  notebooks  which  after  that 


were  in  ny  file 


or  Harrison* s file. 

Why  were  they  transferred  to  your  file  or  Harrison* 
Because  we  continued  to  work  on  TV  games  and  he 
disappeared  from  the  scene  into  other  jobs.  There 
was  no  reason  why  he  should  keep  the  books  since 
he. was  no  longer  associated  with  the  job. 

You  say  that  there  were  several  Occasions,  can  you 

be  more  specific  as  to  how  many  occasions  there 
were?  x 

No,  X can't,  Hr.  Welsh. 

Do  you  recall  the  first  occasion? 

* ^ w c . 4*  V 

No,  I do  not. 

On  that  occasion,  were  you  asked’ fry  anyone  else 
to  accumulate  or  organize  the  material  relating 
to  this  development? 

No,  sir. 

Were  you  at  any  time  subsequent  to  that  f,'ro+ 

x —L  sx  occa- 

sicn  asked  to  organize  or  accumulate  the  material? 
Yes,  sir* 

How  many  times  did  that  occur? 

To  the  best  of  my  recollection,  only  once  within 
the  past  year. 

That  was  v/ithin  the  past  year? 


ihat  wa3  witliin  the  past  year, 
v'ho  asked  you  to  do  that? 

Lou  Et linger  and  Mr.  Seligman. 

Did  you  discuss  the  accumulation  of  the  material 
with  either  of  them  prior  to  that  time?  . 

No,  sir* 

' y C'j  w * 

What  did  they  ask  you  specifically? 

I can't  tell  you  what  they  asked  me  specifically, 
but  m general  they  asked  me  to  gather  as  much  of 
the  written  material  as  well  as  models  that  survived 
through  the  years  and  I took  that  to  mean  that  they 
would  like  to  have  them  handed  in  in  some  orderly 
fashion  and  I proceeded  to  organize  the  stufr. 

Was  that  when  you  numbered  the  fi]es? 

Some  of  the  numbering  was  done  then* 

Was  other  of  the  numbering  done  at  another  time? 

I-  would  imagine  that  there  were  so  many  markings 
on  many  of  the  envelopes  that  I must  have  marked 
them  at  some  other  time,  but  the  circled  numbers 
on  the  man  ilia  envelopes  segregating  the  material,, 
was  dene  at  a more  recent  time  in  response  to 
getting  all  of  the  materials  together. 

How  about  the  numbers  in  rectangles  on  seme  of  th» 


98 


documents  in  Exhibit  9? 
den  i -l 

vjhan  i pUt  those  cn.  Whether  that 

W3s  the  bet  u_  ■ 

..me  around  or  once  before,  T don’t 

know* 

about  how  many  times  before  that  request  in  the 
last  year  from  Mr.  Etlinger  had  you  attempted  tc 
organize  this  material? 

Mot  for  quite  a while  prior  to  that.  There  was 
no  reason  tc.  Years,  I guess,  maybe  ; j can,t 
really  tell. 

If  there  were  no  reason  to,  than  why  did  you  do  it 
at  all? 

Well,  my  guess  is  that  at  a time  when  we  did  ret 
specifically  need  to  refer  to  it,  it  didn’t  m-  +•*.., 
too  much  whether  or  not  it  was  all  there  cr 
consistently  organized* 

But  you  did  make  efforts  to  accumulate  ■?•*-  =+■  ^ 

1 5.  me  ? 

We  were  careful  through  the  years  tc  make  sure 
nothing  <70 1 lost*  From  that  sen*p. 

ii'-  1-i!'-uu  CJ  uCil  ^ V- ) yes,  T’4 


careful  tc  accumulate  all  the  m?terf?l  J-b 
years . They  were  individually  k;  — , Harris  a.  i 


rcuyh  the 


my self • 


~ cln\7  nr-./'n  -*  -P  * r~  _ 

Jiy  op.c^fic  afxcrt  to  collect 
materials  nr  i n-r> 

, -i-c.  to  .he  time  that  Mr.  Ltlinger  and 
!:r<  Selisrnan  requested  them  from  you? 

* -^-nk  I already  sacd  "that  once  or  twice  I 

org^n, zed  and  tried  to  accumulate  the  stuff. 

As  it  turned  out  subsequently,  I never  got  all  of 

J_t  Untr'1  we  made  a concerted  search  here  mere 
recently. 

What  reasons  did  you  have  on  those  earlier  occasion: 
to  accumulate  the  material? 

I think  tns  same  reason  I gave  you  before , 

Mr.  Welsh*  cleaning  up  our  files  on  occasions  cf 

-Hu  to 

moving  or  possibly  urge  fihs  cleanup  after  we 
couldn f t find  something  that  I might  have  had  tc 
refer  to. 

How  much  time  did  you  spend  accumulating  and 
organizing  these  materials? 

'Well,  the  material  was  accumulated  in  the 

ir -1-  “'-<-S3 

of  generating  it  ever  a period  of  a couple  cf 

” y-  -i-i-  s 

If  you  mean  by  hew  much  tine,  how  much  1 

actually  spent  in  trying  to  search  fer  files 
Yes « 


I can  only  recollect  the  last 


we  made  the 
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Q. 


A. 


q. 

A* 

Q* 


A. 

Q. 

A* 

Q. 

A. 

Q. 


in  order  to  ^ . 

* w -cne  materials  together  which  you 

before  you  acre,  and  that  consumed  the  better 

P"rt  °f  * couPle  of  weeks  or  so.  Not  so  much  the 
searching,  but  the  collating. 

Up  to  that  time,  had  you  kept  the  material  on 
=my  organized  basis? 

Y 

I It  an  folders  and  Harrison  had  material 

xn  folders,  but  we  never  interleaved  the  two  or 
checked  for  duplications  which  I attempted  tc  do 
this  last  time  around. 

Did  you  make  any  lists  of  the  materials  at  any 
t ime  ? 

— i / 1 

No | I did  not. 

How,  you  stated  that  each  time  you  moved,  ycu 

probably  made  some  attempt  to  organize  the  material 
is  that  accurate? 

That  is  what  I said,  yes. 

About  how  many  moves  did  you  make? 

Quite  a number,  a half  dozen,  at  least. 

From  one  physical  location  in  the  company  tc 
another? 

That  is  right. 

Did  you  ever  discuss  the  keeping  of  records 


*- 
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A. 

Q* 

A* 


Q. 


A* 


Q 


A. 


generally  with  anyone  from  the  patent  department? 
v.n«se  specific  records,  you  mean? 

1 intSnded  the  question  to  be  general  first. 

* in  tnat  regard,  there  is  company  policy  and 

general  instruction  that  is  conveyed  to  every 

employee  with  respect  to  heaping  notebooks;  so  in 

that  sense , there  was  discussion  between  the 

patent  department  and  myself  with  respect  to  keeping 
notes* 

Was  there  any^ecific  discussion  with  respect  to 
keeping  records  of  the  XV  game  development? 

No,  net  until  more  recently. 

There  was  no  discussion  earlier  in  the  development 
while  the  development  was  continuing  and  going 
on? 

Well,  certainly  there  was  discussion  constantly 

because  we  interacted  to  get  the  t 

xnQ  Patents  underway 

and  obviously  some  of  the  material  wh'ch  ^ 

we  nave 

either  gene  through  cr  are  about  to  go  th-cugi 

was  used  in  those  days  to  help  bring  people  *n 

the  patent  department  upstream  as  to  wh-  +•  •*.  ■ 

wnciX  it  is 

all  about. 

But  was  there  any  specific  discussion  as  to 


f 


A 


Q. 


a. 

Q. 


A. 

Q. 

• 

A. 

Q. 

A, 


0 . 


A • 


g °f  th3  records  of  the  development? 

1 °an  I'*C*U  ® ■>»  Suc,  dl.,cus«lc>„. 

“*•' th"'  io,  ^Mi„s  any 

insufficj_enc  £n  t, 

hc  recorUs  ^ had  been  or  wer< 
being  kept  with  resn^f  + 

P to  the  development  of  the 

TV  games? 

Wo,  sir,  at  least  none  +w  T 

none  that  1 can  recall. 

I believe  I asked  this  before,  but  was  tv 

» Dur  wa.s  the  request 

from  Mr.  Et linger  or  Mr 

- .lr.  Seligman  a recent  request 

within  the  last  year  in  writing 
It  was  not,  it  was  verbal. 

I believe  you  stated  Mr.  Harrison  started  to  work 
on  the  TV  game  project  in  May  of  19 6 7? 

Yes. 

Were  you  acquainted  with  Mr.  Harr--*™ 

. narr^son  prior  to 

that  time? 

I don't  really  remember,  since  he  worked  in  one 

cf  my  departments,  I probably  krew  nf  v 

y Knew  of  ham,  but 

was  the  first  time  that  I worked  „i+h  Min 

And  ther 

I didn’tknow  tcc  many  technicians  because  <«.  • 
not  normal  for  division  manages  . , 

r S to  do  bench  work. 

He  was  simply  a technician? 

At  the  time. 
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q. 


a* 


Q* 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A 

^ • 
Q. 

A . 

Q* 

A . 


Q. 


a"h  yCU  ncw  to  ref£r  to  Exhibit  9-43  and  ask  if 

you  would  ten  , 

tell  us  What  that  is,  please? 

tkC’Ch  Cf  a lay°ut  Preparatory  to  making 
& small  board  and  mounting  parts  on  it  for  a 

which  is  called  gun  electronics  and  further 
'ie.d  -n  the  bottom  as  odd-even  TV  game;  and 
I am  surprised  at  the  date. 

Who  prepared  that? 

Bill  Harrison* 

How  do  you  know  that? 

Because  his  signature  is  at  the  top  and  x reccgnize 
his  handwriting, 

WJiat  is  the  date  of  the  document? 

2-19-67. 

Did  you  say  you  were  surprised  at  the  date? 

Yes* 

Do  you  recall  the  document? 

Certainly  I recall  it,  what  it  represents. 

Why  were  you  surprised  at  the  date? 

Because  February  19,  -G7,  ie  clearly  ear  ^ 

'--lan 

May  which  we  had  assumed  was  the  sta-ti- 
f or  Bill  Harrison  on  the  job. 

You  say  you  assumed  that  was  the  ct-,.- 

sorting  dat^ 


A. 


Yes. 


Q. 


A • 


Q. 

A. 

Q. 


A. 


Q# 


A, 

Q. 


A* 


And  "Jlat  Was  tha  basis  of  that  assumption? 

Ti"  thSt  hi3  -te  entries  in  Exhibit  16 
begin  °n  >IaV  I believe. 

J-bat  is  on  page  21? 

Yes,  May  4,  '67. 

^ y°“  *iV*  »y  P»«a«a«.  l„stru« 

With  respect  to  making  entries  <n  P -.u. 

o entries  in  Exhibit  16  when 

he  began  to  work  on  -th*  vu 

on  the  TV  game  project? 

No,  as  I said  earlier,  keeping  a nctebaok  ^ ^ 

requirement  and  he  simply  entered  data  as  he  saw 

fit  for  the  job.  We  don't  lay  down  requirements 
as  to  specifically  what  a man  has  to  put  dtnm. 

Did  you  give  him  any  instructions  with  respect  to 

a notebook  at  the  time  he  started  working  on  the 
TV  game  project? 

No,  sir,  at  least  I cannot  recall  doing  that. 

Did  you  give  him  any  instructions 

- - w,th  respect  to 

keeping  a notebook  after  he  started  i, 

* up  the  TV 

proj  ect? 

As  I said,  Kr#  Welsh,  it  is  a 

» ib  a matter  of 

o tc*nv-arv 

operating  procedure  to  keep  a nctPh-  , 

y Q ncrebook  and  he  k. 

a notebook  and  it  was  obviously  Vi-?M 

J to  me 


ga 


one 


0. 


A. 


Q. 


A. 

Q. 

A. 


Q. 


A • 


ause  we  shared 

What  is  lab  quits  often. 

~ each*  man  that  ke 

Put  into  th*  "eCiPS  a n°tebo°*  supposed  to 

Cha  notebook? 

which  r-i^xr  U 

a be  cf 

• OJ-  ^uture  valnr  ™ 

aohM’*«-. »».  f»m.  th_.  h : sup*”'ms- 
Anything  „quired  ^ ^ 

De  able  to  trac<=  v,-, 

Ste-  — -u  are  working  Qn  & _ ' ^ ^ 
so  that  you  dor  * t h-Ve  - -'-~‘U-nS  devalopm 

d & ' ^ radG  on  n°nday  whar  you 

a-d  or.  Friday. 

With  respect  to  v ^ , 

° h-  “rk  °»  «*  TV  SM.s,  ,,, 

■in.  Harrison  supposed  to  put  do„n  U1  inf  . 

-Lnicrjnaticn 

that  he  obtained  in  hi 
notebook? 


work  on  the  games  in 


-*-%  -T 


kZLS 


w^y»  certainly , and.  as  a matter  of  -p=  v 

tiCI  ne  did. 

How  do  you  know  that  he  did? 

We  have  several  hundred  pares  of  ■* 

b & notes  here  that 
show  that  he  made  more  than  the  usual  detailed 

notes • 

But  he  did  net  enter  all  of  those  note* 
notebook,  dad  he? 

No,  he  chose  to  do  a lot  of  his  ncte-t^ 
looseleaf  paper,  which  is  all  right  with  ne  S;3 
long  as  people  keep  it  together. 


m the 


on 


WniGh  was  Was  his  Practice, 

-V  gOcd,  to 

on  th»  k notes  while  h*  r = 

une  bench  *1  wniie  be  was 

°n  l°oselea f M 

intermediate  v P&PSr  and  than  transfer 

te*  fcut  siSnifl.  . 

*he  book-  -rlT  ~ 1 GStones.  into 

K*  “nd  1 .*»uld  he  tKn  x, 

was  what  ““  " aSSert  that 

wwc.1:  cl  1 ways 

- Happened. 

>r°w»  you  were  c-m o 

ncerned  prior  to  w- 

t-  -'-  i ».o  day  of  i q o 7 

you  net,  wi-h  ' » u'£rs 

-h  -naurins  that  a Dv,0„„  , 

of  the  TV  ran «•  d^,  — 

“ - dv-Vt lopment  i,Ss  kept? 

j.  e s 5 T wa  s * 

D~d  yOU  6Xainine  h^s  notebook  entr-°s  * 

' n tr  es  fo  Bake  sure 

l ho. "t  t ha v wan 3 in  paw n 4 _ „ ^ 

“ compliance  with  vou^  Q-p^ 

* your  effort  for 

ar.  orderly  record  of  the  TV  , 

•->v*  ■•'w'  Qevelopmart^ 

fas,  I did. 


Did 

ycu 

compare 

the  entries  i 

■n  fhe  note 

t"Vi 

Cth 

sr  net as 

that  ha  made 

on  the  loo 

tc  m 

iake 

sure  tha 

t his  entries 

m the  no- 

comp 

let 

-7 

I wo 

uld 

say  that 

that  r f fa ir 

te  answer 

Did  ycu  do  it  c n a 
Y'cs  j ? Ir  • vv £ 1 s h j d nr  ~n  w, 
rs  - « 1 1 v vr  c s ant  ir 


ju.V.r  basis' 


Iibw  o W 


>r  tai  s effort-  t 

* X u -i-  W 


3cJ  ' C 1 


- v 


' A77  -JL. 


1 

' not 


o 


10, 


Q. 


A * 


n 

X 


A • 


Gr>i  o.nd 

tiler*  a T.r^ 

7"S  C0^ant  discuss, „ bet 
Past  - _ "ean  U£- 

6 ° Cl°Ckj  befor£  ws  adjourn, 

Tna 7 


1 we  kj. 


1 wonder,  - ■•-  - 

YSS.  ‘ J'£  COmpeny  P°licy  in  writing? 


Could,  we  see  _ 

e * C°P y of  it? 

1 den T t L-'-  *- 

kiiCw  whether  th» 

~ Qonpany  red  boo1-'  •> 

^astrictac  or  no+.  _ ~ ~s 

**  1 wculd  have  to  c^ck  , „ 

tv*-  c*-*cu* — into 

t - • Ci  ^ ^ 


MR.  WILLIAMS-  ^ , 

will  h=ve 


LC  check  int< 

hSVe  th£  P°^V  for  back  in  1967.  We 

is  a liable  and  tnv  4-—  _ 

u u°  fe-ve  yOU  th 


° thi£kt * 1/6  don’t  know  -r*  M 

w --  we  would 


e wiH  see  what 


if 


answer  to. 


we  can . 


morrow. 


k • Vv  F!Li  3IJ; 


Shall  we  a 


until  9:30  t oniorro w , t h en , 


j ourn 


(Whereupon,  the  deposition  in  th-  ^ 

* *-  - aocve— ent'  vj 

matter  was  adjourned  at  5:10  p.n.) 


v 


COUIJTY 


d^y  cf 


Notary  Pufci 

MarUyn  E.  Tfa  aft 
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A.  A control  which  adjusts  the  phase  of  the  chroma 

generator.  It  is  Implicit  in  the  drawing,  but 
it  isn’t  shown* 

Q.  Referring  now  tc  paragraph  23  of  Exhibit  9-3,  would 

you  tell  us  specifically  how  the  apparatus  of 
Exhibit  16-4A  was  intended  tc  be  used  to  play  that 

* game?  - '■  - 

A.  Yes,  sir.-  23  refers  to  board  games,  board  skill 

games;  that  is,  classes  cf  games  like  checkers, 
chess,  dominoes.  We, over  the  years, have  played 
a large  variety  of  what  we  call  checker  board  games 
in  which  an  overlay,  some  transparent  type  if  placed 
over  the  screen  to  define  the  placing  field,  a 
checker  board,  and  in  which  the  symbols,  dots, 

• are  moved  .over  that  checkerboard  field  in  accordance 
with  some  predescribed  set  of  rules}  that  is  what 

I had  in  mind  there* 

q#  Is  the  checker  board  field  depicted  on  Exhibit  16-4A? 

A,  Yes,  sir, 

Q.  And  that  was  intended  to  be  presented  there  by  way 

of  an  overlay  on  the  screen? 

A.  Ye3. 

q..  dew,  in  the  playing  of  such  board  games  using 
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,16 


,17 


.18 


.15 


L20 


121 


.22 


indicate  what  symbc 

logy  you 

we 

A. 

Yes . 

, it  does,  Mr.  W 

dish . 

Q* 

What  symbc logy  was 

that? 

A. 

Two 

types , either  a 

vertical 

h 

dot 

cr  spot. 

Q. 

Did 

you  have  any  ct 

her  speci 

f it 

A. 

Mot 

that  I recall. 

r\ 


0*  Was  it  possible  with  the  Heath  Kit  by  itself  to 
put  symbology  on  the  screen? ' 

A.  No,  sir* 

The  Heath  Kit  had  a chroma  generator,  is  that 
correct? 

The  Heath  Kit  has  a chroma  generator* 

And  is  that  Heath  Kit  Model  IG-62  referred  to  on 

Exhibit  19? 

Yes,  sir. 

Did  the  chroma  generator  play  any  part  in  the 
objectives  which  you  had  in  mind  when  you  were 
doing  this  work? 

A.  Yes,  it  did « 

0.  What  did  it  have  to  do  with  the  objectives?^ 

pm  From  the  start,  we  conceived  of  using  color  for 


A. 


n 


A. 

Q* 


TY  gamer 


and  the  chroma  generator  in  the  Heath  Kit 
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simply  eliminated  the  need  to  bu5„ld  an  oscillator. 
Did  you  have  any  particular  objective  in  mind  for 
the  use  of  color  at  this  time? 

Yes*  sir. 

What  was  that  objective? 

Well,  among  other  things,  such  ideas  as  were  put. 
down  under  heading  2A  in  Document  9-3, 

What  part  cf  paragraph  2A  of  Exhibit  9-3  did  you 
have  in  mind  specifically  with  respect  to  color? 
Creating  colored  backgrounds  cr  colored  symbols 
and  varying  the  color  as  a function  of  seme  manual 
or  mechanical  control , 

Arc  you  familiar  with  the  use  cf  a color  bar 
generator  in  television  servicing? 

Yes*  I am. 

Could  you  tell  us  what  that  is  and  how  it  operates? 
The  IG-62  * of  course,  is  such  a generator  and 
its  purpose  is  to  allow  displays  or  patterns* 
static  patterns  cn  the  screen,  which  in  turn  allows 
the  adjustment  of  such  semiad justabls  controls 


on  a TV  set  tobe  moved  for  optimum  display  for 
greatest  linearity  of  a TV  set.  That  is  the  purpose 


3 e 


Q.  And  9-16  is  6.  continuation  of  9-15? 

A*  Yes* 

Q * Did  you  have  anything  to  do  with  the  design  of 

the  Heath  Kit  generator? 

A*  No,  sir. 

Q.  When  did  you  first  become  familiar  with  the  Heath 

Kit  generator? 

A.  I don’t  remember. 

Q.  Was  that  available  during  your  earlier  training 

in  television? 

A.  I don’t  remember,  probably  not. 

0.  Was  it  nricr  to  the  time  ycu  get  the  ideas  for  the 

TV  game? 

A.  I don’t  remember  that  either. 

Q.  How  did  you  first  become  familiar  with  the  Heath 

Kit  generator? 

A.  I don’t  recall,  but  certainly  it  is  advertised  in 

the  magazines  which  engineers  read,  or  it  was. 

Q . Do  ycu  have  even  a rough  idea  as  to  when  ycu  first 
became  familiar  with  it?  We  are  talking  new  about 
the  period  at  the  end  of  December,  1966,  when  ycu 
actually  purchased  one. 

Well , crosshatch^Stt  generators  cf  that  type  were 


A 
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of  the  bar  with  the  horizontal  centering  control 
on  the  TV  set  tc  which  the  Heath  Kit  generator  was 
attached? 

A*  You  might  get  a quarter  inch  or. half  inch  or 

three-quarter  inch  displacement  by  moving  vertical 
or  horizontal  centering  controls,  but  this  can  be 
moved  from  one  side  to  the  other  and  there  is  no 
way  vou  can  do  that  with  centering  controls#  It  — s 
a matter  cf  moving'  the  bar  50  microseconds# 

q.  Is  the  horizontal  centering  control  or  was  the 

horizontal  centering  control  on  the  television 
set  similar  to  or  different  from  the  delay  multi-* 

. vibrator  shown  on  Exhibit  9-11? 

A.  I don’t  recall.  Most  horizontal  centering  controls 

nowadays  are  magnets  on  the  neck  of  the  CRT  that 
you  move  mechanically. 

Q.  But  you  do  not  recall-  what  was  the  construction 

of  the  horizontal  centering  control  on  the  TV  set 
at  that  time? 

A.  No,  I do  net. 

0*  Exhibit  9-11  contains  a notation  schematic  Ho.  1 

with  an  arrow  pointing  toward  the  rectangle  DilV , 


does  it  not? 


’.Tw 


or  p : 


only  to  use  one  multivibrator  st  a tim^? 

That  as  right,  that  is  all  that  is  needed. 

Ref erring  to  Exhibit  9-22,  dc  I understand 
ccrr- ct  1,_  thcit  that  r^rr®  h c^rsm^  cscil” 

on  the  Heath  Kit  generator? 

No,  sir,  the  two  tube  halves  cn  tbs  loft-hanc 
of  ths  vertical  dash  line  on  this  is  hr 
oscillator,  it  is  labeled  VC  in  the  box  cn  the  ■ 
but  tc  the  right  of  the  dash  line  is  a broad  be: 


- ^ <-  ■?  **  - 


’G 


tK. 

W2  built  that  shows  a phase  shifter^  split  load, 


RC  phase  shifter.  It  is  followed  by  sene  sync 
injection  circuits  which  produced  a chroma  3.9 
megacycle  output  whose  phase  is  adjusted  by  the 
control  labeled  color  ADJ  (adjustment)  on  this 
figure . 


When  that  adjustment  was  made,  what  was  intended 


tvi  u -/ 


happen? 


les 


What  happened  is  that  phase  cf  the  3.59  megacyc 
sync  signal  shifts  with  respect  tc  that  cf  the 
oscillator,  V6,  and  if  that  is  applied  tc  a 
standard  receiver,  it  can  be  made  to  force  the 
color  signal  on  the  screen  tc  change you  can 

j 

^ -f*  Vyi«  1 I r "r \ *?"  T-  CT 

CjO  - i -■*'  v-*  U/j *1  w . ■ v- 


entire  gamut  of  colors  that  way. 


it  is  followed  by  a network  which  has  two  diodes, 
two  resistors,  a switch  - it  may  be  vary  hard  tc 
read  on  your  Xerox  copy  - and  an  arrow  pointing  to 

it 

one  of  the  resistors  with  the  words for  dots 

k 

only.  That  is  the  network  that  changes  the  bias 
conditions  such  as  to  produce  the  gating  effect. 
That  would  be  an  ^nd~ga.t?  effect,  would  it  not? 

I think  it  would  bo,  hut  by  dots  we  mean  symbols. 
And  those  elements  that  you  have  bean  discussing 
on  Exhibit  3-12  I believe  you  said  all  of  these 
parts  were  parts  of  the  Heath  Kit  generator? 

That  is  right.  I misled  you,  I should  have  said 
I don't  know  hew  tc  do  that  without  detailed 
schematics.  What  that  switch  does,  it  comes  back 
to  me  now,  is  to  change  from  a crosshatch  pattern 
to  a dot  pattern  in  the  Heath  Kit,  so  I am  on  the 
wrong  track* 

Do  I understand  correctly,  then,  that  this  same 
effect  is  achieved  with  each  crossing  of  each 
horizontal  and  vertical  bar  at  each  intersection 
with  this  and  gate  operative  and  this  is  Why  there 
is  a dot  rather  than  the  bars  extending  beyond 
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2 0 Dec  emL er  , 1 6 6 « 

Was  the  request  granted? 

Yes,  it  In  fact,  it  must  have  been  granted  be 

I wrote  this  because  a task  number  was  already  list 
here  and  task  numbers  are  assigned  by  the  corporate 
director*  The  task  number  being  YDS  and  ND3A,  wh:c 
you  will  find  on  this  exhibit.  In  fact,  the 
file  reference  is  ND3-1,  sc  seme  other  documents 
must  have  been  generated  before  this  or  verbal 


arrangements  are  missing. 

Other  than  relating  to  TV  games,  does  this  document 

s 

9-2  5 havigHany  particular  relation  to  the- other1 
documents  9-10A  through  9-23  that  we  have  been 
discussing? 


Yes, 'it  appeals  to  because  on  the  top  9-30  the 
heading  is "TV  TY-NDB.  I don’t  remember  what  the 
TV  TY  acroriym  stood  for,  but  ND3  is  clearly  the 
task  code  ^which  is  listed  on  9-25.  So  w’hat  that 
savg  is  that  1 was  funded  at  the  time.  That  I got 
the  money  just  about  the  and  of  December  and  wap 
able  to  do  some  of  the  paper  work  which  is 
represented  by  documents  9-30,  for  example,  9-31, 


